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ABSTRACT
Maternal health outcomes are worst for racial and ethnic minority patients in the
United States. There are disparities in pregnancy-related death and severe maternal
morbidities where Black women suffer the most disparate outcomes. However, much of
the previous scholarly work in this arena has charged that race is a risk factor for adverse
maternal outcomes in which this dissertation refutes.
To better understand this phenomenon, we first conducted a scoping review of
literature. Our aim was to examine the current state of literature on group prenatal care
and its impact on maternal outcomes and racial disparities in adverse maternal outcomes.
We then conducted two data-based studies using the Medical Expenditures Panel Survey
(MEPS). In Chapter 3, we examine the association of the patient-centered medical home
(PCMH) model on severe maternal morbidity (SMM) outcomes among women who gave
birth using the MEPS. Secondarily, we examine the association between the PCMH
model among racial groups on the prevalence of SMM among women who gave birth
using the MEPS. In Chapter 4, we examine the relationship between race and SMM
outcomes during the childbirth period among Black and White women. We also examine
one aspect of personally mediated racism (i.e., provider discrimination) on SMM
outcomes and explore its association with SMM.
The findings from our study indicate that implementing models like group
prenatal care and patient-centered medical homes have the potential to improve maternal
outcomes and create equitable healthcare for all, however more research is necessary to
v

test this hypothesis. Findings from our study also indicate that there are innovative ways
for measuring aspects of racism in large datasets such as the MEPS; however, more
research is necessary to test the reliability and validity of these measures.
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CHAPTER 1
INTRODUCTION
Modern nursing was developed with the premise of public health being a priority
while stressing holistic care and focusing on the family within the context of its
community (Anderson & Roberts, 2019). In the United States (U.S.), poor maternal
health outcomes align with social determinants of health. These outcomes are partially
explained by the inadequate distribution of resources and by biases in healthcare
(Anderson & Roberts, 2019). Recent data document poor maternal health outcomes for
women in the U.S. and significant racial disparities in maternal health outcomes for
Black women. Returning to the foundations of nursing and public health is vital to
alleviating each of these issues. The advancement of nursing science in the phenomenon
of maternal health disparities is essential for two reasons: (a) outcomes in maternal
healthcare are influenced by the principles of nursing and (b) one of the major priorities
of public health nursing is to alleviate the disparities that appear within sub-populations.
The U.S. spends more money on maternal health services than any other country
in the world but falls drastically behind other developed nations in maternal health
outcomes (Anderson & Roberts, 2019; Chen et al., 2018). Poor maternal health outcomes
for women are associated with factors such as poverty, geography, cultural and racial
discrimination, racism, political policies, mental health, and violence (Zaharatos et al.,
2018). The U.S. has seen a steep increase in the number of pregnancy-related deaths over
the past few decades from the time data was first collected in 1987. Pregnancy-related
1

deaths rose from 7.2 per 100,000 live births in 1987 to 17.3 pregnancy-related deaths per
100,000 live births in 2017 (Centers for Disease Control and Prevention, 2020b).
Compared to 10 other industrialized countries, the U.S. has the worst rank in pregnancyrelated death rates (Melillo, 2020). The Centers for Disease Control and Prevention
(CDC) defines pregnancy-related death as the death of a woman while pregnant or within
1 year of the end of pregnancy, no matter the pregnancy outcome, length, or geographic
location (CDC, 2020a). The CDC’s definition does not include accidental or incidental
causes of death. In a report from nine maternal mortality review committees, it was found
that 34% of pregnancy-related deaths were related to provider factors (e.g., delays in
diagnosis, missed diagnosis, lack of assessment, etc.), and 22% of pregnancy-related
deaths were related to systems of care (e.g., lack of care coordination, inadequate training
of healthcare providers, insufficient staff, etc.) (CDC Foundation, 2018).
Severe maternal morbidity (SMM) is even more prevalent than pregnancy-related
death (Anderson & Roberts, 2019). The CDC uses the American College of Obstetricians
and Gynecologists’ definition to describe SMM as an unforeseen outcome of labor and
delivery that results in substantial adverse effects on a woman’s health (Kilpatrick &
Ecker, 2016). Data from the National Inpatient Sample showed that from 1993 to 2014,
the rate of SMM in the U.S. increased almost 200% (Centers for Disease Control and
Prevention, 2021). Reasons for the increasing SMM rates are hard to explain but have
been associated with increased maternal age and health status before pregnancy
(Campbell et al., 2013; Martin et al., 2017).
Treatment for SMMs creates a significant societal burden. Data from a crosssectional study examining SMMs in New York City deliveries from 2008-2012 indicated
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that the average cost of a delivery complicated by an SMM was about $14,000 compared
to $7000 for deliveries without an SMM. This difference remained significantly higher
after adjustment for other covariates (Howland et al., 2018). Preeclampsia, which is
common, is not identified as an SMM by the CDC, but it can lead to eclampsia, which is
an SMM if it is not controlled correctly. In a retrospective cohort analysis of data from
the year 2012, it was found that the total cost burden for mothers with preeclampsia was
$1.03 billion (Stevens et al., 2017). One of the most common treatments to resolve severe
preeclampsia is the delivery of the newborn by either induction or augmentation methods.
However, this may come at a time when the fetus is still preterm. Data also indicated that
the total cost burden for preterm newborn and neonatal intensive care was $1.15 billion
(Stevens et al., 2017). Midwifery model, doula services, and group prenatal care are all
care models that have been shown to produce positive maternal outcomes and help
alleviate adverse outcomes such as preterm births (Barr et al., 2011; Hans et al., 2018;
Weisband et al., 2018).
The rate of SMMs corresponds with the rising pregnancy-related death rate
(Agrawal, 2015; Creanga, 2018; Creanga et al., 2015; Creanga et al., 2017). Recent
national reports have shown that up to 63% of all pregnancy-related deaths are
preventable (CDC Foundation, 2018). SMM is also predominantly preventable (Agostino
et al., 2016). Therefore, strategies to reduce both pregnancy-related deaths and SMM are
a priority.
Maternal Health Disparities in Sub-Populations
Society’s attention on the existence of health disparities has increased in the U.S.
since the start of the 21st century. In maternal health, Black mothers die at rates that are
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exponentially higher than White mothers. There are 13 pregnancy-related deaths among
White women versus 42 pregnancy-related deaths among Black women for every
100,000 live births (Centers for Disease Control and Prevention, 2020b). This statistic
persists when comparing data across age groups from <20 years of age to ≥40 years of
age, where Black women continue to experience the highest rates of pregnancy-related
death (Creanga et al., 2017). Even when adjusting for income, education, and
geographical location, Black women still bear the highest burden of pregnancy-related
deaths (McLemore, 2019). Factors thought to protect individuals from adverse outcomes
(e.g., income, education) are not associated with better pregnancy outcomes for Black
women (Center for American Progress, 2019).
There is also a racial disparity in SMM between Black and White U.S. women. In
an analysis from 2008-2010, Black women had 2.1 times higher SMM rates compared to
White women (Creanga et al., 2014). In a population-based study of New York City
hospitals, Black women had higher SMM rates and higher rates of delivery at high-risk
standardized hospitals compared to White women. Risk for SMM for Black versus White
women (4.2% to 1.5%) remained elevated after adjusting for covariates (Howell et al.,
2016b). Researchers who retrospectively analyzed data from the National Inpatient
Sample in the U.S. found that 74% of Black deliveries occurred at majority Black-serving
hospitals. Additionally, findings show that women who delivered in these majority
Black-serving hospitals had increased rates of SMM and other poor maternal outcomes
compared to those who delivered at hospitals that served fewer Black patients (Howell et
al., 2016a).
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Gaps in Literature
Several knowledge gaps about SMM exist. First, few interventions have been
widely implemented as standard practice to address maternal health disparities, especially
in the prenatal period. Maternal safety bundles were developed by the Alliance for
Innovation on Maternal Health and are evidence-based management protocols that
several healthcare systems have implemented to improve maternal safety and prevent
pregnancy-related death across racial groups (Anderson & Roberts, 2019). These bundles
range from protocols to be implemented during the intrapartum period (e.g., obstetric
hemorrhage, safe reduction of primary cesarean birth) to protocols for implementation
during the postpartum period (e.g., postpartum care basics). However, the gap remains as
to what can be done during the prenatal period to prevent complications that may lead to
SMM. Howell et al. (2018) developed a conceptual bundle addressing racial and ethnic
disparities in maternal outcomes. They highlighted that shared decision-making and
reducing fragmentation of maternal care (e.g., access to health records via electronic
resources like mobile apps, regular assessments of reproductive options, and discharge
navigations systems) are critical strategies that address this issue.
Second, the Surgeon General’s Call to Action to Improve Maternal Health was
released in 2020 to recommend steps to improve maternal health (U.S. Department of
Health and Human Services, 2020). This report stressed that additional research is needed
on innovative models of care that can reduce adverse outcomes in racial and ethnic
minority women. Davidson et al. (2006) defined models of care as a service in healthcare
grounded in evidence-based practice, theory, and standards steered by a framework that
outlines how care should be applied and evaluated. There remains a need for a greater
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understanding of how different models of care, such as group prenatal care, can address
disparities and produce better outcomes for racial and ethnic minority women.
One relatively new model of care that can improve maternal outcomes is the
patient-centered medical home (PCMH). The passing of the Patient Protection and
Affordable Care Act (ACA) of 2010 allowed for expanded access and coverage for
various maternal services (Agrawal, 2015). Federally Qualified Health Centers (FQHC),
also known as community health centers, may provide access to critical maternal health
care for low-income women who may also be at risk for adverse outcomes (Smith et al.,
2017). The ACA supports Medicaid programs to adopt the PCMH model into FQHCs by
providing incentivized payment programs (National Council on Aging, 2020). A PCMH
is a primary care approach that focuses on health care needs that are patient-centered,
comprehensive, coordinated, accessible, and dedicated to quality and safety (National
Center on Aging, 2020).
Research supports that PCMHs improve patient experiences and healthcare
quality, including increased use of preventative services and disease management
(Jackson et al., 2013; Peikes et al., 2012). PCMHs located in remote or poorly serviced
rural or urban areas play an essential part in community-based care (Smith et al., 2017).
PCMHs provide access to many healthcare providers, including nurses, advanced practice
nurses, family physicians, specialty physicians, and public health professionals
(Anderson & Roberts, 2019). Healthcare providers who service PCMHs frequently
represent the area's cultural and ethnic groups, which in turn increases the potential for
language fluency and culturally appropriate care (Anderson & Roberts, 2019). Receiving
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comprehensive primary care services through the PCMH model is vital to reducing the
potential for preventable pregnancy-related deaths and SMMs (Bello et al., 2013).
Several studies have examined how PCMHs address health outcomes and health
disparities (An, 2016; Reibling, 2016; Tarraf et al., 2017). Providers in a PCMH practice
shared decision-making with their patients, and this can result in reduced fragmentation
of prenatal care. Several studies have used large datasets, such as the Medical
Expenditures Panel Survey (MEPS), to examine various maternal outcomes such as
maternal mental health, chronic illness, gestational diabetes, and disability (Brooks et al.,
2015; Chatterjee et al., 2008; Fabiyi et al., 2019; Horner-Johnson et al., 2017; Witt et al.,
2010; Witt et al., 2011; Witt et al., 2012). Other studies have also looked at PCMH and
components that describe a PCMH (e.g., patient-centered communication, patientcentered care) and its impact on patient outcomes (Chu et al., 2019; Krieger et al., 2005;
Martsolf et al., 2012; Mitchell et al., 2020; Nasir & Okunrintemi, 2019; Tarraf et al.,
2017). North Carolina has seen a decrease in the racial disparity between Black and
White patients in pregnancy-related deaths, which may be attributed to its inception of
the PCMH model specifically for pregnant women in 2011 (NC State Center for Health
Statistics, 2016). North Carolina’s model of PCMH aims to reduce the rates of primary
cesarean sections and babies born at low-birth weight, and data shows improved
outcomes for newborns (Ahn et al., 2020).
PCMHs for pregnant women implement PCMH principles for perinatal care and
address the social determinants of health that arise during pregnancy (Rakover, 2016).
PCMHs have the potential to improve pregnant women’s access to management of preexisting and maternal comorbidities. There is a gap in the literature documenting the
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impact that the PCMH model may have on reducing SMM risk. Further, it is equally
important to investigate how the PCMH model may impact the persistent racial
disparities in SMMs. Based on examination of the extant literature, no studies have
examined how care received through the PCMH affects maternal outcomes such as
SMMs and if it reduces racial differences in maternal outcomes.
Third, the Howell et al. (2018) conceptual framework and maternal safety
consensus bundle on reducing peripartum racial-ethnic disparities recommends that race
and racism at the interpersonal and system-level be considered when conducting reviews
of SMMs. Racism has been implicated as a potential explanation of why wide racial
disparities exist in pregnancy-related death and SMM. Whether consciously or
unconsciously mediated, healthcare providers may have preconceived notions about a
patient based on their race. Unfortunately, this can be manifested into differences in how
healthcare providers treat patients, recommend programs, diagnose, and prescribe
medications (Anderson & Roberts, 2019; Williams, 2016). The effects of racism lead to
disparities in adverse birth outcomes where Black women and newborns suffer the most.
One study found that racism is associated with birth outcomes where for every standard
deviation increase of measured racism, there was a correlation of a 5% increase in
preterm birth and low birth weight for Black newborns (Chae et al., 2018). Greenwood et
al. (2020) found inequities in clinical care outcomes for Black newborns based on
patient-physician racial dis-concordance, finding that newborns have better outcomes
when they share the same race as their provider. Similarly, another study found that the
emotional effect of racism is associated with an increased risk of preterm birth, and the
level of sufficient prenatal care is an effective modifier between racism and preterm birth
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(Bower et al., 2018). The American Medical Association has declared racism as a threat
to public health, which has the potential to intensify health disparities among racial and
ethnic minority populations, and without intervention, it will continue (O’Reilly, 2020).
The gap here is that much of the maternal-child racism related research is centered on
outcomes of the newborn and not outcomes of the mother. However, if something is
affecting the pregnancy, it is most likely affecting both the mother and the fetus.
Study Purpose
There is a critical need to examine how models of care impact maternal health
disparities. The overall objective of this research is to establish a research trajectory
focused on the investigation of racial disparities in maternal outcomes.
Research Aims
This dissertation addresses the following specific aims: In Chapter 2, we examine
the current state of literature on group prenatal care and its impact on maternal outcomes
and racial disparities in adverse maternal outcomes. In Chapter 3, we examine the
association of the PCMH model on SMM outcomes among women who gave birth using
the MEPS. Secondarily, we examine the association between the PCMH model among
racial groups on the prevalence of SMM among women who gave birth using the MEPS.
In Chapter 4, we examine the relationship between race and SMM outcomes during the
childbirth period among Black and White women. We also examine one aspect of
personally mediated racism (i.e., provider discrimination) on SMM outcomes and explore
its association with SMM.
We conducted a secondary analysis using a retrospective observational study
design of pooled longitudinal data from the MEPS. Racial disparities SMM, patient-
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provider racial concordance, and perceived racism were examined using data from 2007
to 2016. The MEPS data was collected from a survey that began in 1996 by the Agency
for Healthcare Research and Quality. Agency staff interviewed a subsample of household
residents who participated in the prior year’s National Health Interview Survey (NHIS).
The subsample was interviewed an additional five times over 2 years. Interviews covered
topics related to health status, health behaviors, demographics, access to healthcare, use
of healthcare services, and socioeconomic information (Almalki et al., 2018). Several
variables were identified in the MEPS that have a known empirical relationship with the
outcome of SMM.
This study is innovative to nursing science in two key ways. First, it contributes to
gaps in knowledge about how maternal health disparities can be addressed. The National
Institutes of Health have identified the need for more research exploring maternal health
disparities. They have identified funding priorities explicitly investigating the role of
innovative delivery models, such as PCMHs and racism and racial bias in maternal health
outcomes (National Institutes of Health, 2020). This dissertation directly addresses each
of these research priorities. Second, this knowledge is vital to nursing science because
nurses play an active role in providing patient care, patient teaching, research, and
advocacy during the maternal period..
Theoretical Framework
Dissertation Chapters 3 and 4 are guided by two supporting models. The first is
entitled “Pathways to Racial and Ethnic Disparities in Severe Maternal Morbidity and
Mortality” (Howell, 2018). The second is entitled “Andersen’s Behavioral Model of
Health Services Use” (Andersen et al., 2013). We integrated elements from each of these
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models to develop a conceptual guide for the research, which focuses on the underlying
drivers of disparities and possible levers to reduce disparities throughout the continuum
of maternal healthcare.
The adapted model called the Andersen-Howell Integrated Model of Pathways to
Reduce Disparities in Severe Maternal Morbidity is shown in Figure 1.1. We adapted the
model to include additional variables that have been associated with pregnancy-related
outcomes, particularly among Black women. Additionally, variables were adapted based
on the literature to fully explore maternal health racial disparities. The Howell (2018)
model includes many variables that measure factors at the structural level (e.g.,
neighborhood crime, the built environment, housing), however, we chose individual
factors for our study based on data that is available int eh MEPS.
Predisposing Factors
Predisposing factors were conceptually defined as characteristics that make a
patient more inclined or susceptible to an outcome. Predisposing factors at the individual
level were operationalized as variables that describe the individual's demographic
characteristics and perceptions of experiences based on race. These factors are age, body
mass index, race, ethnicity, region, marital status, and provider discrimination.
Enabling Factors
Enabling factors were conceptually defined as variables that facilitate or provoke
an outcome. Enabling factors are operationalized as socio-economic factors at the
individual level that may support or inhibit care, type of care, and characterization of the
provider that may explain the outcome. These variables include income, education,
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insurance, patient-centered medical home enrollment status, and patient-provider racial
concordance.
Need Factors
Need factors were conceptually defined as variables that describe the overall
health condition. Need factors were operationalized as the individual’s perception of their
health, identified comorbidities, and how often they have used health services to explain
the outcome. These variables include health status (e.g., defined by obstetric related
comorbidities), healthcare utilization counts, prescription drug counts, and delivery type.
Health Behaviors
Health behavior factors were conceptually defined as actions that patients choose
to improve or deteriorate their health status. Health behaviors are operationalized as
actions the individual does that may impact the outcome. The variable used was smoking.
Methods
A retrospective observational study using pooled longitudinal data from the
MEPS from 2007 to 2016 was conducted. Inclusion criteria includes the following: (a)
female participants, (b) all age groups, (c) participants with a birth event, and (d)
longitudinal panels 12 – 20 in the MEPS, and all related medical conditions with claims
data from the respondents.
Exclusion criteria was comprised of respondents who (a) did not participate in all
five rounds, (b) had any duplicate medical claims, (c) any survey items where the
respondents refused to answer, answers “doesn’t know,” the answers are not
ascertained/missing or coded as “inapplicable,” and (d) patients who are missing medical
claims data.
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Major Study Variables
Outcome of Interest. The primary outcome variable of interest for Chapter 3 and 4
is SMM. SMM was identified based on administrative hospital discharge data and the
international classification of diseases (ICD) 9 and ICD 10 codes from participants who
had a birth during rounds 1-5. The SMM variable was dichotomized into a yes/no
grouping. Respondents in the MEPS were identified based on having a pregnancy-related
event via household component medical conditions claims data.
Independent Variables of Interest. The primary independent variable of interest
for Chapter 3 is enrollment in a PCMH. PCMH enrollment was be defined by the
following: Twelve MEPS questions were identified that describe PCMH qualities,
including comprehensiveness, patient-centeredness, and enhanced access, as shown in
Table 1.1. Similar items have been used in previous studies to measure PCMH
enrollment in the MEPS (Almalki et al., 2018; Beal et al., 2009; Jerant et al., 2012; Jones
et al., 2015; Reibling, 2016; Stockbridge et al., 2014). Responses to these questions were
dichotomized (yes/no). The hypothesis is that there is a relationship between PCMH
enrollment and decreased SMM outcomes.
The primary independent variable of interest for Chapter 4 is race. The MEPS
does not have specific racism measures; however, four items that served as proxies to
personally mediated racism were identified as covariates. The hypothesis is that there is a
relationship between race, patient-provider racial concordance, personally mediated
racism items, and SMM outcomes. Covariates for Chapter 3 and 4 are the variables
supported under the Andersen-Howell Integrated Model of Pathways to Reduce
Disparities in Severe Maternal Morbidity (Figure 1.1).
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Analysis
To examine the aims of this dissertation study, bivariate analyses, Chi-squared
tests, and t-tests analyses were conducted to provide basic summaries of the variables in
the dataset. These tests were performed to determine the statistical association between
multiple variables to identify what variables need to be included in the final model.
Multivariable logistic regression and generalized estimation equation models were
conducted to examine SMM outcomes by the independent variables of interest. Statistical
significance was at α ≤ 0.05. STATA version 16.1 was used for all analyses and to
estimate standard errors that adjust to the multi-panel survey design (Stata Corporation,
College Station, TX).
Summary
This dissertation examines the association between of models of care, race, and
discrimination on racial disparities in maternal outcomes. Chapter 2 is a scoping review
of literature investigating group prenatal care and maternal outcomes. This manuscript
has been accepted for publication at the American Journal of Maternal Child Nursing.
Chapters 3 and 4 are two data-based manuscripts. The Chapter 3 manuscript focuses on
predicting severe maternal morbidity outcomes based on whether respondents were
enrolled in a patient-centered medical home. This manuscript is prepared for submission
to the Health Services Research journal. The Chapter 4 manuscript examines race on
predicting SMM after controlling for personally mediated racism predictors. This
manuscript is also prepared for submission to the Journal of Racial and Ethnic Health
Disparities. Chapter 5 is a summary of the dissertation and provides future implications
for research.
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Table 1.1 Patient Centered Medical Home Categorization
PCMH Characteristic
Comprehensive Care

Patient-Centered Care

Accessibility

MEPS item
• Does the provider usually ask about medications and
treatments prescribed by other doctors?
• Does the provider provide care for new health problems?
• Does the provider provide preventive healthcare?
• Does the provider provide referrals to other health
professionals?
• Does the provider provide care for ongoing health
problems?
• Does the provider show respect for the medical,
traditional, and alternative treatments other doctors may
give?
• Does the provider explain all healthcare options to
participant?
• Does the provider ask participant to help decide treatment
choice?
• Is it difficult to contact the provider by phone about a
health problem during regular office hours?
• Does the provider offer night and weekend office hours?
• Does the provider speak the participant’s language or
provide translation services?
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Figure 1.1 Andersen-Howell Integrated Model of Pathways to Reduce Disparities in
Severe Maternal Morbidity Model
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CHAPTER 2
GROUP PRENATAL CARE AND MATERNAL OUTCOMES:
A SCOPING REVIEW1

1

Tucker, C., Felder, T., Dail, R. B., Lyndon A., Allen, K.-C. Accepted by American
Journal of Maternal Child Nursing. Reprinted here with permission of publisher, 6/23/21.
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Abstract
Purpose: The objective of this study was to examine the current state of literature on
group prenatal care and its impact on maternal outcomes and racial disparities in adverse
maternal outcomes. Design: We conducted a scoping review of literature published
between January 2010 and December 2020 using the PRISMA-ScR reporting checklist.
Methods: Eligible studies were identified using key words and MeSH terms in PubMed,
CINAHL, and Web of Science. Inclusion criteria were (a) conducted in the United States;
(b) published between January 2010 and December 2020; (c) in English; (d) focused on
the primary investigation of group prenatal care and reporting on maternal comorbidity
outcomes; and (e) an observational study or clinical trial. Results: Nine studies met
inclusion criteria. They reported on outcomes of preeclampsia, gestational hypertension,
gestational diabetes mellitus, final A1C among patients with gestational diabetes mellitus,
and postpartum hemorrhage. None reported on racial disparities for minoritized
populations. Among all reported maternal outcomes, results were mixed, providing
inconclusive evidence. Clinical Implications: Outcomes from group prenatal care focus
more on neonatal outcomes than maternal outcomes. More studies are needed with
stronger designs. Given pervasive racial disparities in U.S. maternal mortality, future
studies should assess how group prenatal care participation may contribute to fewer
experiences of racial discrimination and implicit bias for Black women in maternity care.
Introduction
Prenatal care is a health care approach to improve maternal and newborn
outcomes and is one of the most commonly used health care services in the United States
(Rui, 2015). The American Academy of Pediatrics (AAP) and the American College of
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Obstetrics and Gynecologists (ACOG) recommend prenatal care for all patients and state
that quality and frequency of prenatal care are vital to assessing adverse risk factors for
patients and fetuses (AAP & ACOG, 2017). Two primary methods of prenatal care exist:
traditional individual visits and group prenatal care. Individual prenatal care is most often
seen as care given during an in-person, one-to-one visit between a health care provider
and the patient. Alternatively, group prenatal care allows for groups of patients to receive
care simultaneously and engage in perinatal education (Byerley & Haas, 2017). Group
prenatal care is effective and beneficial because patients in a group session feel socially
supported by their group, are more comfortable asking questions with their providers, and
collaborate on their shared experiences of their pregnancies (Rising, 1998).
Teen Club is one of the first known models of group prenatal care emerging in the
1980s with a support group for team moms (Fullar et al., 1988). There are at least three
curriculums of group prenatal care: CenteringPregnancy®, Pregnancy and Parenting
Partners, and Expecting and Connecting (Mazzoni & Carter, 2017). Most of the literature
on group prenatal care is targeted towards the CenteringPregnancy® curriculum.
CenteringPregnancy® was designed by a nurse midwife in the 1990s as a type of patientcentered prenatal care method focusing on the components of assessment, education, and
support. In this curriculum, a group of approximately 8-12 patients with close due dates
meet with their providers in a group at specified increments throughout their pregnancy
(Rising, 1998). A considerable amount of evidence shows group prenatal care, especially
CenteringPregnancy®, is associated with positive perinatal outcomes (Manant &
Dodgson, 2011; Picklesimer et al., 2012; Ruiz-Mirazo et al., 2012; Sheeder et al., 2012;
Tanner-Smith et al., 2014). However, because pervasive racial disparities exist in adverse
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maternal outcomes, there is a need to examine how group prenatal care may affect
specific maternal outcomes in minoritized populations.
One of the goals of Healthy People 2030 is to reduce health disparities with a
focus on maternal, infant, and child initiatives such as preterm birth and infant deaths
(Healthy People, 2020). For infants, the preterm birth rate in 2020 was 50% higher
among Black patients than the rate for all other racial groups (March of Dimes, 2021).
Disparities also exist in pregnancy-related death by race, where there are 13 compared to
41.7 pregnancy-related deaths per every 100,000 live births for White versus Black
patients (Centers for Disease Control and Prevention [CDC], 2020). Entering pregnancy
with chronic health conditions and various comorbidities are some of the major
contributors to pregnancy-related deaths (Anderson & Roberts, 2019). Group prenatal
care is centered around patient education, which may present as one possible solution to
mitigate adverse maternal outcomes.
Many literature reviews focus on the outcomes of group prenatal care. Group
prenatal care results in decreased rates of preterm birth, decreased neonatal intensive care
unit admission rates, improved neonatal weight trajectories, improved maternal weight
gain parameters, improved postpartum family planning, and increased breastfeeding rates
(Byerley & Haas, 2017; Carter et al., 2017; Mazzoni & Carter, 2017). Group prenatal
care is typically offered to medically low-risk patients who belong to a minoritized
groups that historically experience higher rates of poor maternal outcomes (e.g., Black
and Hispanic patients) (Mazzoni & Carter, 2017). One study suggests group prenatal care
may improve outcomes for patients with gestational diabetes (Schellinger et al., 2017);
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however, there is a gap in evidence about other maternal comorbidities such as
gestational hypertension and preeclampsia.
Receiving prenatal care during pregnancy is essential to identifying and treating
risk factors that may contribute to pregnancy-related death and other adverse pregnancy
outcomes. Mothers who receive late or no prenatal care have more adverse birth
outcomes as compared to women who receive early prenatal care (Partridge et al., 2012).
Consistent prenatal care during pregnancy is standard recommended practice. AAP and
ACOG (2017) recommend prenatal care to identify risk factors and initiate early
preventative measures to promote successful pregnancy outcomes. In 2019 in the United
States, 83% of White women compared to 68% of Black women received prenatal care in
the first trimester of pregnancy (Martin et al., 2021). Late prenatal care is defined as
prenatal care that begins in the third trimester (Osterman & Martin, 2018). Three percent
of White women compared to 7% of Black women received late prenatal care, and 1% of
White women compared to 3% of Black women received no prenatal care at all
(Osterman & Martin, 2018). Black women are less likely to receive prenatal care within
the first trimester and more likely to never receive prenatal care during their pregnancy.
Low-income women who lack access to insurance frequently defer prenatal care
initiation in the first trimester (Egerter et al., 2002). The theory behind group prenatal
care models such as CenteringPregnacy® is that major components of prenatal care
including assessment, support, and education, are emphasized in the group setting
(Rising, 1998). Participation has potential to affect patients from susceptible populations
who are at risk of unfavorable maternal outcomes (Geronimus, 2001). Group prenatal
care has potential to identify development of adverse symptoms or outcomes earlier and
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prevent progression based on improving the understanding of the symptoms and leading
to earlier identification of severe features.
Rationale and Objective
Many group prenatal care programs are led by nurse-midwives. Nurse midwifery
care is associated with better communication practices (Kozhimannil et al., 2015a).
Therefore, patients receiving group prenatal care may receive better communication
about their pregnancy and health. Group prenatal care has been shown to implement
cultural sensitivity practices. Culturally appropriate care can improve maternal health
outcomes. Diversifying the nursing workforce with nurses who are sensitive to
cultural practices can help achieve this goal. Group prenatal care has been shown to be
beneficial for various perinatal outcomes, mostly affecting the baby, such as birth weight,
prematurity, and breastfeeding. More data are needed on maternal outcomes. The social
support that patients receive by participating in group prenatal care has the potential to
improve patient-provider communication, which can in turn improve maternal health
outcomes. When patients have good communication and rapport with their provider, it
has been found that this relationship leads to better self-care and health practices of the
patient (Nicoloro-SantaBarbara et al., 2017).
A scoping review was conducted to answer these research questions: How does
group prenatal care impact adverse maternal outcomes, and what is the state of the
scientific literature on how group prenatal care reduces all racial disparities in adverse
maternal outcomes? Scoping reviews are useful in illustrating concepts, combining data,
and offering an emphasis on future research.
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Methods
Protocol
We used the PRISMA-ScR (Preferred Reporting Items for Systematic reviews
and Meta-Analyses extension for Scoping Reviews) reporting checklist and explanation
to guide the conduct of this scoping review (Tricco et al., 2018).
Eligibility Criteria and Information Sources
Search filters for three databases included peer-reviewed articles written in
English with publication dates between January 2010 to December 2020 for research
conducted in the United States including observational or clinical trial studies. Rationale
for the search filters was to capture the most recent articles on group prenatal care
relative to maternal outcomes in the U.S. health care system. The search was conducted
in February 2021. Literature searches were conducted using the databases of PubMed,
Web of Science, and CINAHL. Search strategies were drafted by a librarian experienced
in conducting literature reviews and further developed by the primary author.
Search Strategy and Selection of Evidence
Table 1 provides a summary of the database search. After duplicates were
removed, articles were first eliminated by title and abstract review, followed by full text
review. Articles were selected and considered eligible for the study if the primary
exposure variable was group prenatal care, and the study reported outcomes of a maternal
comorbidity (e.g., gestational hypertension, preeclampsia, etc.), or a maternal outcome
(e.g., postpartum hemorrhage) that can lead to a severe maternal morbidity as defined by
the Centers for Disease Control and Prevention. The primary exposure variable of group
prenatal care was defined as a prenatal care method focused on the components of
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assessment, education and support where a group of patients (8-12) within the same time
frame of weeks of gestation meet as a group with their providers (rather than one-on-one)
at specified intervals during pregnancy.
Data Charting Process and Data Items
Data charting was conducted independently by the primary author. Data were
extracted to synthesize types of study designs available, percentages of racial and ethnic
representation, named group prenatal care method of the study, and probability values of
maternal comorbidity outcomes.
Results
Selection of Sources of Evidence
With the return of n = 648 articles, after the removal of duplicates (n = 57), 591
citations were identified using the specified search criteria. Based on title and abstract
review, n = 559 articles were excluded. A full text review was completed on n = 32
articles. N = 559 articles were excluded based on not being conducted in the United
States, not reporting statistical tests measuring maternal comorbid outcomes, not
published within the specified timeframe, no comparison to individual prenatal care, or
not being an observational study or clinical trial. The final sample included nine studies
(Figure 1). Study data were then sorted into matrix headings to include first author, year
of publication, study design, location of study, and outcome findings (Table 2).
Characteristics of Sources of Evidence and Results of Individual Sources
Of the nine studies, one was a prospective cohort analysis, seven were
retrospective cohort analyses, and one a randomized controlled trial (RCT). Three studies
examined maternal outcomes related to preeclampsia (Abshire et al., 2019; Kominiarek et
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al., 2017; Kominiarek et al., 2018), four gestational hypertension (Hale et al., 2014;
Kominiarek et al., 2017; Potter et al., 2019; Schellinger et al., 2017), three gestational
diabetes or final A1C among patient with gestational diabetes (Benatar et al., 2020; Hale
et al., 2014; Parikh et al., 2017; Tubay et al., 2019), and one postpartum hemorrhage
(Schellinger et al., 2017).
Outcome Measurement and Results of Individual Sources of Evidence
Six studies used chart review, one used an exit form, and two reviewed vital
statistics data to extract perinatal outcome data. The most commonly reported outcome
was rate of gestational hypertension between patients participating in individual prenatal
care compared to group prenatal care. Three studies reported significant differences in
maternal outcomes of preeclampsia and gestational diabetes mellitus when comparing
group prenatal care participants to the control groups (Abshire et al, 2019; Benatar et al.,
2020; Kominiarek et al., 2017). All other studies found no differences in maternal
outcomes.
Synthesis of Results
There is a lack of evidence that group prenatal care has an impact on adverse
maternal outcomes. Adverse maternal outcomes are rarely the outcome variable of
interest in group prenatal care studies. Comorbidities tend to be measured as covariates,
but studies more often measure the birth outcome. There is a lack of high-impact study
designs such as RCTs. Studies included in this sample represent various locations in the
United States, but studies representing a national cohort are lacking.
Minoritized patients were represented in all nine studies; however, none of the
studies reported on the interaction effect of a participant’s racial identity and participation
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in group prenatal care compared to individual prenatal care on maternal outcomes. The
range of participation of racial and ethnic minority patients in group prenatal care, using
White patients as the reference group, was between 48% to 100%. Four studies took
place in the South (South Carolina and Florida) which are two of the 15 states with the
highest pregnancy-related death rates nationwide for all age groups (United Health
Foundation, 2019).
Discussion
Our findings show that there may be a preference towards more studies measuring
neonatal outcomes such as low birth weight and preterm birth versus maternal outcomes.
This is not unexpected because the development of prenatal care began in the early 1900s
with nurses who started prenatal care programs, conducted home prenatal visits, and were
involved in government initiatives aimed at reducing neonatal and infant death (Maloni et
al., 1996). Consistent prenatal care during pregnancy is now routine for most patients.
With the large disparities in maternal morbidity and mortality, the maternal child health
community should invest more research efforts where primary outcomes are centered
around maternal health where there are serious gaps and priorities for action (Lu et al.,
2015).
Few studies in our sample reported significant results on maternal outcomes based
on use of group prenatal care. We found few studies of high scientific merit such as
RCTs evaluating group prenatal care and associated impact on maternal outcomes.
However, there are significant challenges in conducting RCTs with pregnant patients,
including sample size of studies needed for sufficient power with rare outcomes such as
pregnancy-related deaths. Patients may have strong preferences for type of prenatal care
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and may not agree to be randomized in studies testing varied methods of prenatal care.
Maternal comorbidities are not rare events, so additional rigorous research studies need to
be designed that incorporate feasible methods to increase the level of evidence related to
group prenatal care and maternal outcomes.
Since adverse maternal outcomes are worse for U.S. Black patients compared to
White patients, more studies need to consider variation between Black patients and other
racial groups’ outcomes. This will help us understand what types of prenatal care offer
the most equitable care and can help eliminate disparities. There is the question of
cultural relevance of group prenatal care programs. Benatar et al. (2020) was the only
study that mentioned that having culturally appropriate group prenatal care contributed to
better maternal outcomes. Scott et al. (2020) emphasized that when cultural rigor is
missing in research studies, it can lead to misinterpreted significant results that lack
applicability to the research priorities of the given population.
Severe maternal morbidities such as cardiac arrest, heart failure, and shock have
increased in the past 20 years. During postpartum some of the leading causes of death are
cardiovascular-related conditions (Anderson & Roberts, 2019). Cardiovascular
conditions, such as peripartum cardiomyopathy and preeclampsia, are among the leading
causes of a severe maternal morbidity and pregnancy-related death for both Black and
White patients (Anderson & Roberts, 2019; CDC, 2019; Howell, 2018; Palinski, 2014).
Patients who have experienced an adverse maternal outcome such as preeclampsia or
preterm birth have a higher risk for developing cardiovascular disease within their
lifespan (Lane-Cordova et al., 2019). Investigating these outcomes may help us further
understand maternal health and opportunities for prevention of pregnancy-related death
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and cardiovascular disease later in life. This is especially relevant in the United States
where 60% of all pregnancy-related deaths are preventable (CDC Foundation, et al.,
2018). Hemorrhage, which is among the top five leading causes of maternal death, was
only reported by one study. Up to 70% of maternal deaths from hemorrhage are
preventable (CDC Foundation, et al., 2018).
One of the tenants of group prenatal care is the importance of patient education.
Traditional prenatal care also includes patient education; however, patients have been
found to receive more detailed education when it is received in a group setting. The group
session is much longer than the typical office visit, and providers have reported improved
job satisfaction and an appreciation for the increased opportunities for patient education
and support (Baldwin & Phillips, 2011; McDonald et al., 2014). Education includes
topics on prenatal and postpartum care stressing when a patient should recognize a
problem to alert their provider and lifestyle changes patients should implement in order to
have improved outcomes. When patients are engaged and satisfied with their care, they
are also more adherent to provider teaching and this is especially true for Black patients
(Schoenthaler, et al., 2012).
Studies show that Black patients have reported that their provider is simply not
listening to them and feel that their maternal complaints are minimized (Altman et al.,
2019; McLemore et al., 2018; Vedam et al., 2019). At a minimum, the need to identify
and reduce implicit bias is critical when dismantling healthcare disparities. Unfortunately,
racism exists in health care, and many structural determinants of health contribute
towards its perpetuation. Davis (2019) explained that obstetric racism is a threat towards
positive maternal outcomes for Black patients and some of its characteristics include
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negligence in care, exerting a dismissive attitude towards patients, and coercion towards
unnecessary procedures. Fowler et al. (2020) found that patients participating in group
prenatal care had higher odds of satisfaction and patients appreciated the communication
with others in the group prenatal care setting. The model has the potential to place
minoritized patients in spaces where they feel safe to express their concerns and fears
throughout pregnancy, and there seems to be less of a power dynamic in the group setting
as compared to individual prenatal care. Researchers must investigate why rates of
patients dying from childbirth in the United States are the highest of all developed
countries, why Black patients suffer death more often and have higher rates of maternal
comorbidities, and efficacy of interventions in alleviating these critical problems. None
of the studies addressed issues about the experience of interpersonal, institutional, or
structural racism as a primary contributor to pregnancy-related deaths and disparities in
maternal outcomes.
Limitations
There was a wide variation between study outcomes, which made it difficult to
compare studies. Data were not systematically evaluated to assess the rigor and quality of
the included studies. This decision was made because the primary aims for the included
studies were centered on neonatal outcomes, rather than maternal outcomes. Limited
inferences can be made from our descriptive synthesis on the impact of group prenatal
care due to the variation in and limitations of the included study designs.
Conclusions
Most of the research on group prenatal care emphasizes neonatal outcomes. Since
group prenatal care provides more time devoted to education and support for patients as
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compared to traditional prenatal care (Rising, 1998; Rising et al., 2004), there is a clinical
implication that it can influence maternal outcomes; however, that needs to be studied.
More research is needed on whether group prenatal care has a greater impact on maternal
outcomes for minoritized patients versus others. The culturally sensitive delivery of
group prenatal care allows for the needs of minoritized patients to be met. Nurses have
the biggest influence in addressing patient needs. Policies must be implemented to
dismantle the effects of structural racism so all patients have equal opportunities to
receive high-quality care.
Clinical Nursing Implications
•

Many group prenatal care programs are led by nurse-midwives.

•

Midwifery care is associated with better communication practices, thus, patients
in group prenatal care may receive better communication about health and
pregnancy.

•

More studies are needed on whether group prenatal care has a greater impact on
maternal outcomes for minoritized patients versus other patients.

•

More research is needed on maternal health outcomes with a focus on the large
disparities in maternal morbidity and mortality, where there are serious gaps and
priorities for action.

•

Higher impact study designs such as randomized controlled trials are needed
on maternal outcomes of group prenatal care to generate rigorous data on
cause-effect relationships.

•

When patients have good communication and rapport with their provider, better
self-care and health practices are enhanced which can lead to better outcomes.
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Table 2.1 Maternal Comorbid Outcomes for Patients in Group Prenatal Care Compared to Other Models
Study Type,
Location

Sample

Main Findings

Retrospective
cohort analysis,
South Carolina

Benatar
(2020)

Retrospective
cohort analysis,
United States

Risk for preterm
birth and NICU
admission was
lower for
participants in
GPC; lower rates
of preeclampsia
BC participants
experienced
lower rates of
Gestational
Diabetes
compared to
other groups

Hale
(2014)

Retrospective
cohort analysis,
South Carolina

2 Groups:
N=1,292 in GPC
60.2% NHB or
Hispanic
N=8,703 in IPC
47.7% NHB or
Hispanic
3 Groups:
N=7,076 in BC
41% Black or
Hispanic
N=7,047 in GPC
83% Black or
Hispanic
N=18,470 in MCH
74% Black or
Hispanic
2 Groups (after
propensity score
matching): N=550
in GPC54.18%
Black, other, or
HispanicN=550 in
IPC53.46% Black,
other, or Hispanic
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First
Author
(Year)
Abshire
(2019)

Use of
postpartum
family-planning
services was
higher among
participants in
GPC; no
differences in

PE

Maternal Outcome
GH
GDM
A1C

↓; <0.05

↓;
<0.01

ND

ND

PPH

2 Groups:
N=2,117 in CP
63% NHB, other,
Hispanic
N=4,234
47% NHB, other
or Hispanic

Kominiarek Retrospective
(2018)
cohort analysis,
Illinois

2 Groups:
N=409 in CP
91% NHB, other
or Hispanic
N=409 in IPC
87% NHB, other
or Hispanic
2 Groups:
N=20 in CP
100% NHB or
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Kominiarek Retrospective
(2017)
cohort analysis,
South Carolina

Parikh
(2017)

Prospective
cohort analysis,

maternal
outcomes
There were
significant
differences
between
participants in
GPC versus IPC
where GPC
participants
gained more
excessive
weight; there
were significant
differences for
participants in
GPC versus IPC
where GPC
participants were
more commonly
without GDM
No differences in
gestational
weight gain or
preeclampsia
between both
groups
There was no
significant
difference in the

ND

↓;
<0.05

ND

ND

Washington,
DC
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Potter
(2019)

Retrospective
cohort analysis,
Florida

Schellinger
(2017)

Retrospective
cohort analysis,
Midwestern
county hospital

Hispanic
N=28 in IPC
92.8% NHB or
Hispanic
2 Groups:N=16 in
CP100% NHB,
Hispanic, or
Caribbean/West
IndianN=112 in
IPC97.3% NHB,
Hispanic,
Caribbean/West
Indian, or
multiracial
2 Groups:
N=203 in GDM
CP
100% Hispanic
N=257 in GDM
IPC
46.9% Hispanic

fasting blood
sugar for
participants in
CP
No differences in
maternal
outcomes
between both
groups

There were
significant
differences for
CP versus IPC
participants
where CP
participants had
higher rates of
postpartum
glucose testing,
breastfeeding
initiation, strict
breastfeeding,
were less likely
to need for drug
therapy, and
were less likely

ND

ND

ND
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to need induction
of labor, but no
differences in
other maternal
outcomes
Randomized
2 Groups:N=61 in CP participants
ND
Controlled
CP62.29% Native were more likely
Trial, California American, Asian,
to give birth to
NHB, Hispanic, or infants that were
otherN=68 in
appropriate for
IPC53.12% Asian, gestational age
NHB, Hispanic, or and more likely
other
to be satisfied
with care, but no
difference in
other maternal
outcomes
Key: ↑: proportion is higher compared to control group; ↓: proportion is lower compared to control group;
Abbreviations- GPC: group prenatal care; CP: CenteringPregnancy; IPC: individual prenatal care; BC: birth center;
MCH: maternity care home; NHB: non-Hispanic Black; ND: no difference
PE = Preeclampsia; GH =Gestational Hypertension; GBM =Gestational Diabetes Mellitus; AIC = Final A1C among
GDM Patients; PPH = Postpartum Hemorrhage

Identification

Records identified through
database searching
(n = 648)

Included

Eligibility

Screening

Records after duplicates removed
(n = 591)

Records screened
(n = 591)

Records excluded
(n = 559)

Full-text articles
assessed for eligibility
(n = 32)

Full-text articles
excluded, with
reasons
(n = 23)

Studies included in
qualitative synthesis
(n =0)

Studies included in
quantitative synthesis
(meta-analysis)
(n = 9)

Figure 2.1 Prisma Flow Diagram
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CHAPTER 3
INVESTIGATING THE IMPACT OF PATIENT-CENTERED MEDICAL
HOMES ON RACIAL DISPARITIES IN SEVERE MATERNAL
MORBIDITIES USING THE MEDICAL EXPEDITURES PANEL
SURVEY DATA2

2

Tucker, C.M., Bell, N., Corbett, C., Lyndon, A., Felder, T.M. To be submitted to Health
Services Research.
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Abstract
Background: Among U.S. patients who survive childbirth annually 60,000 patients (out
of 3.7 million births) experience life-threatening pregnancy-related complications, also
known as severe maternal morbidity (SMM). SMM is disproportionately experienced
among racial and ethnic minorities. Patient-centered care may be an important approach
to addressing these racial disparities in SMM. Patient-centered medical home (PCMH) as
defined by the Agency for Healthcare Quality and Research (AHRQ) is a primary care
approach that focuses on health care needs that are patient-centered, comprehensive,
coordinated, accessible, and dedicated to quality and safety. They have the potential to
improve health outcomes and patient experiences with care following childbirth.
Purpose: The primary purpose of this study was to examine the association of the PCMH
model on SMM outcomes among women who gave birth using the Medical Expenditures
Panel Survey (MEPS). Secondarily, we examined the association between PCMH
enrollment between racial groups on the prevalence of SMM among women who gave
birth using the MEPS.
Design: We conducted a longitudinal analysis of pooled panel data from respondents of
the Medical Expenditure Panel Survey (MEPS) for the years 2007-2016. Respondents
self-reported primary care experiences and data was merged with clinical care outcomes.
We determined PCMH enrollment based on MEPS questions reflecting the Agency for
Healthcare Research and Quality’s definition of the PCMH, and categorized it into three
groups: never, sometimes, or always received care from a PCMH. We defined SMM
outcomes based on medical conditions identified by the Centers for Disease Control and
Prevention. An SMM was counted if it occurred in the same round or plus/minus one
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round of when the respondent gave birth. We estimated odds ratios of SMM, adjusting
for factors informed by the adapted Anderson-Howell Model of Pathways to Reduce
Disparities in SMM using Generalized Estimation Equation (GEE) models. Survey
weights were applied in all statistical analyses.
Results: A total of N=2801 respondents who gave birth during the study period were
identified, representing 5,362,782 U.S. lives. Most respondents were White (78%),
followed by Black (13%), Asian (6%), and Other (3%). The mean age was 28 years
(SD=6). More than half of respondents were married (57%) and had a high school
diploma or higher (65%). An SMM was experienced by 2% of respondents which did not
differ significantly (p=0.11) by PCMH status. Among the PCMH groups, 76% were
never in a PCMH, 18% were sometimes in a PCMH, and 7% were always in a PCMH.
We found marginal statistical significance between respondents who were always in a
PCMH versus never (p=0.05), in that the odds of an SMM for respondents who were
always in a PCMH was 88% lower than those who were never in a PCMH. There was no
overall interaction effect of race and PCMH groups on the SMM outcome (p=0.89)
Conclusions: Being the respondents who were sometimes or always in a PCMH had
lower odds of an SMM outcome, the relationship of improved SMM outcomes indicates
that more research is needed to investigate the impact of the PCMH model on maternal
outcomes. There is evidence that disparities in SMM outcomes exist in the literature.
There is also the need for more research investigating the role of race as an effect
modifier with PCMH status on SMM outcomes.
Keywords
Severe maternal morbidity, patient-centered medical home, disparities
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Introduction
An estimated 60,000 patients each year are affected by a severe maternal
morbidity (SMM) (Callaghan et al., 2012; Centers for Disease Control and Prevention,
2021; Chen et al., 2018; Howell et al., 2016a). SMM is a maternal safety event that
occurs during the birthing process and results in either serious or permanent harm to the
mother or child, also known as a “near-miss” that could have resulted in a pregnancyrelated death (Kilpatrick & Ecker, 2016). Pregnancy-related death is the death of a
woman while pregnant or within 1 year of the end of pregnancy, and 63% of pregnancyrelated deaths are preventable (CDC Foundation, 2018). The U.S. has a significantly
higher rate of pregnancy-related death compared to other industrialized countries, and for
every pregnancy-related death, there are approximately 70 patients with an SMM (Ahn et
al., 2020). In addition to understanding the significant consequences of SMM on birthing
people and their families, measurement of SMM is important for identifying and
investigating opportunities to prevent SMM and pregnancy related death at the
population level (Kilpatrick & Ecker, 2016).
There is a racial disparity in the occurrence of SMM between Black and White
patients. In a population-based analysis from 2008-2010 of childbirth hospitalizations in
seven states, Black patients had 2.1 times higher rates of SMM compared to White
patients (Creanga et al., 2014). Likewise, in a population-based analysis from 2011-2013
using New York City discharge data, the rate for SMM for Black to White patients was
4.2% to 1.5% respectively, and after adjustment for confounders, the odds ratio for SMM
was 2.02 for Black patients (Howell et al., 2016b). In a study investigating neighborhood
racial and economic polarization and SMM in New York City from 2012-2014, it found
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that patients residing in zip codes with the highest concentration of poor Black patients in
relation to wealthy White patients, there was a 2.4 risk difference for SMM respectively
(Janevic et al., 2020). These studies show that Black patients experience higher rates of
SMM as evidenced by various cohort and population-based research.
Pre-existing comorbidities and prenatally acquired comorbidities put patients at
higher risk for SMM, subsequent pregnancy-related death, and cardiovascular disease
later in life (Anderson & Roberts, 2019; Lane-Cordova et al., 2019). Even more common
than an SMM is the presence of an obstetric comorbidity. Data indicates that 44.1% of
U.S. pregnant patients had at least one obstetric comorbidity as defined by the Obstetric
Comorbidity Score, which is a weighted algorithm measuring preexisting comorbidities,
pregnancy-related conditions, and other factors (Bateman et al., 2013, Metcalfe et al.,
2018). Black patients in this study had the largest increase in prevalence of preexisting
comorbidities from 2008-2012 compared to White patients and Hispanic patients
(Metcalfe et al., 2018).
Patient-Centered Medical Homes
Redesigning U.S. primary care into patient-centered care through designated
patient-centered medical homes (PCMH) has the potential to improve health outcomes
and patient experiences with care following childbirth. A PCMH, as defined by the
Agency for Healthcare Quality and Research (AHRQ), is a primary care approach that
focuses on health care needs that are patient-centered, comprehensive, coordinated,
accessible, and dedicated to quality and safety (Health Resources & Services
Administration, 2018). Research supports that PCMHs improve patient experiences and
healthcare quality, including increased use of preventative services and disease
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management (Jackson et al., 2013; Peikes et al., 2012). The AHRQ suggests that by
transforming primary care models into the PCMH model, there is the opportunity to
decrease disparities in care (AHRQ, 2012).
However, there is mixed evidence on this theory. In a retrospective cohort
analysis from 2010 examining disparities in income and educational groups, there was no
evidence that PCMHs alleviated disparities (Reibling, 2016). In a retrospective cohort
analysis examining the Latino population in 2005, racial disparities in access were
reduced for those in a PCMH (Beal et al., 2009). In a retrospective observational study of
veterans, clinical outcomes such as hypertension and diabetes control were lower for
Black and Hispanic patients after PCMH implementation as compared to preimplementation (Leung et al., 2020). There remains a gap in the literature examining the
impact of the PCMH model on maternal patients in population-based studies.
Limited access to maternity care services increases the risk for SMM and doubles
the risk for pregnancy-related death (Bice-Wigington et al., 2015; Lazariu et al., 2017).
When care is available, there is sometimes a lack of coordination between healthcare
providers especially in rural areas (Kozhimannil et al., 2015b). Patient-centered medical
homes for pregnant women implement the AHRQ principles with respect to perinatal
care, as well as addressing social determinants of health that arise during pregnancy
(Rakover, 2016). North Carolina has seen a decrease in the racial disparity between Black
and White patients in pregnancy-related deaths (NC DHHS State Center for Health
Statistics, 2016), which may be attributed to its inception of the PCMH for pregnant
women model in 2011. Patient-centered medical homes have the potential to improve
pregnant women’s access to care management of pre-existing and obstetric-related
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comorbidities. There is a gap in literature documenting the impact that PCMH enrollment
may have on reducing the risk of SMM. Further, it is also equally important to know how
PCMH enrollment may impact the persistent racial disparities in SMM in the U.S. This
research offers insight as to whether participation in a PCMH has the potential to improve
maternal outcomes. To the author’s knowledge, this research is the first to examine the
relationship between PCMHs and SMM.
The primary purpose of this study was to examine the association of the PCMH
model on SMM outcomes among women who gave birth using the Medical Expenditures
Panel Survey (MEPS). Secondarily, we examined the association between PCMH
enrollment between racial groups on the prevalence of SMM among women who gave
birth using the MEPS. Analyses are framed by the adapted Andersen-Howell Integrated
Model of Pathways to Reduce Disparities in SMM (See Figure 1.1) (Andersen et al.,
2013; Howell, 2018).
Methods
Study Design and Data Source
We conducted a retrospective observational study using pooled longitudinal data
of full-year consolidated files from the Medical Expenditures Panel Survey (MEPS)
examining racial disparities in SMM from 2007 to 2016 using panels 12-20. This was a
secondary analysis of publicly available data linking medical claims with MEPS data.
The MEPS is a nationally representative survey that provides data on health care
expenditures, sources of payment, use, and insurance coverage for noninstitutional U.S.
citizens (AHRQ, 2019).
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The MEPS provides robust data on Americans’ interactions with the healthcare
system. MEPS data is weighted to match the US population profile. Each of the three
major survey components (household, insurance, and medical provider) provides
estimates representing the general population. In addition, participants partake in five
rounds of interviews over a 2-calendar year period. Each round is overlapping and last
almost as long as a full calendar year. Repeated measures survey designs allow for fewer
respondents to detect an effect size, and there is higher statistical power when controlling
for variability between subjects (Polit & Beck, 2018). The MEPS database contains data
to measure access to care, women and children’s health, chronic conditions, health
insurance, disabilities, health disparities, and prescription drug use. The overlapping
panel design allows researchers to obtain current and continuous estimates in the U.S. on
health service utilization (Wang et al., 2008). The survey also oversamples racial and
ethnic minority populations (e.g., Black and Hispanic persons), which allows for higher
statistical power in these populations in health disparities research (Beal et al., 2009).
Additionally, with the multistage sampling method, variables within the survey account
for nonresponses, clustering, and stratification, which helps generate impartial national
estimates (Martin et al., 2009). For the MEPS household component panels 12-20, the
overall response rates ranged from 46% to 59.3% (Agency for Healthcare Research and
Quality, 2019). This study was exempt from Institutional Review Board approval as this
study is not considered human subject research.
Study Sample
Female respondents aged 15 years and older who gave birth during the study
period were identified from panels 12-20 for a total N = 3305 respondents with 56,331
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claims. Respondents in the MEPS were selected based on having a pregnancy-related
event via the household component medical conditions claims data. Respondents were
excluded based on death, respondents not participating in all five rounds of the survey,
and duplicate claims. The final study sample included n = 2801 respondents.
Independent Variable
Our primary predictor was an indicator for whether the respondent was enrolled in
care consistent with PCMH characteristics. PCMH enrollment was defined using a
previously validated approach to determine the type of primary care provider for
respondents. We adapted this approach by using the following 11 MEPS items that
describe PCMH qualities, including comprehensiveness, patient-centeredness, and
enhanced access, as shown in Table 3.1. The comprehensive care items assess the level of
thoroughness of care, the patient-centered care items assess the patient-provider
relationship, and the accessibility items assess the level of ease in which the respondent
can contact their provider. Respondents had to reply yes to all items describing PCMH
qualities in order to be coded as a yes in order to be assigned to a PCMH group. Similar
items have been used in previous studies to measure PCMH enrollment in the MEPS
(Almalki et al., 2018; Beal et al., 2009; Jerant et al., 2012; Jones et al., 2015; Reibling,
2016; Stockbridge et al., 2014). Responses to these questions were dichotomized
(yes/no).
Hypotheses
We hypothesized that patients receiving care consistent with PCMH principles
would have a lower prevalence of SMM. We further hypothesized that PCMH enrollment
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would be lower among racial and ethnic minority populations, resulting in a higher
prevalence of SMM.
In the analysis, we compared three groups: (a) PCMH-never enrolled: women
who answered “no” to all PCMH questions in both rounds 2 and 4; (b) women who
answered yes to all PCMH questions during either round 2 or 4 (PCMH – sometimes
enrolled); and (c) women who answer yes to all of the PCMH questions in both rounds 2
and 4 (PCMH – always enrolled).
Dependent Variable
Severe maternal morbidity was identified based on the first three digits (which
indicates the category of the diagnosis) available in the MEPS of the international
classification of diseases (ICD) 9 and 10 codes and clinical classification codes from
participants who had a birth during any round of the survey. Clinical classification codes
are condensed ICD-9 codes put into clinically meaningful categories. We used the CDC’s
criteria to define SMM, which includes 21 indicators (see Table 3.1) (Centers for Disease
Control and Prevention, 2021). Clinical classification codes were developed by the
Healthcare Cost and Utilization Project where they took ICD-9 codes and condensed
them into a smaller number of clinically meaningful categories, and were used in addition
to ICD codes to identify diagnoses. The SMM variable was dichotomized into a yes/no
grouping. An SMM was counted if it occurred in the same round or before or after one
round of when the respondent gave birth. The rationale for this timeframe is because an
SMM can occur during pregnancy or up to 1 year in the postpartum period and each
round can last almost a full calendar year.
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Covariates
Covariates were variables supported under the Andersen-Howell Integrated
Model of Pathways to Reduce Disparities in Severe Maternal Morbidity (Figure 1.1).
These variables were chosen based on the known empirical relationship with SMM
disparities, as seen in previous studies (CDC Foundation, 2018); Callaghan et al., 2008;
Campbell et al., 2013; Creanga, Bateman, et al., 2014; Howell et al., 2016b). The Howell
(2018) model includes many variables that measure factors at the structural level (e.g.,
neighborhood crime, the built environment, housing), however, we chose individual
factors for our study based on data that is available int eh MEPS. We took the first value
in the event that any of these variables were asked in multiple rounds (i.e., insurance
type, region, marital status, etc.). We took the mean value across rounds for family
income and BMI. In the bivariate analyses, we test the following:
•

Predisposing: age, race, ethnicity, marital status, provider discrimination
items

•

Enabling: income, education, insurance, provider type

•

Need: health status (obstetric-related comorbidities, body mass index
(BMI)) and healthcare utilization (counts of the numbers of visits for
services (e.g., inpatient, outpatient, home health, office-based, emergency
room)

•

Management of care: prescription drug counts

•

Health Behaviors: smoking

When identifying the respondent’s race, the AHRQ method includes the
categories of Hispanic, White, Black, Native, and Asian. Using this scheme left many
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blank values for race and ethnicity. Therefore, we recategorized race to include White,
Black, Asian, and other, and we assessed ethnicity (yes/no Hispanic) as a separate
variable.
Obstetric-related comorbidities were identified based on the Expanded Obstetric
Comorbidity System for Predicting SMM (Leonard et al., 2020b). This system identified
27 risk factors for SMM as defined by the CDC. Using ICD codes, they ranked obstetric
related comorbidities based on its potential for developing into SMM. One adjustment
that we made to this scale was that instead of categorizing ≥ age of 35 and ≥ 40 BMI as a
comorbidity. We considered this important because we wanted to assess how these
variables behaved as independent covariates.
Data Analysis
Data analysis was conducted in four steps. First, we computed descriptive
statistics (frequencies or means) for each of the three PCMH groups. Using surveyadjusted chi square tests and standard F-tests where appropriate, we tested for differences
in population characteristics across PCMH groups (Table 3.2). Second, we used surveyadjusted bivariate logistic regression models to test for population differences in the
SMM outcome (Table 3.3). Using a model building approach, we identified all variables
from the bivariate analysis of the outcome of interest (SMM) with a significance value of
p £ 0.3 (Bendel & Afifi, 1977; Mickey & Greenland, 1989). Third, using person-specific
sampling weights, we computed a Generalized Estimation Equation (GEE) model to
estimate the odds ratio of SMM (Table 3.4). In the final GEE model, we controlled for
smoking status, BMI, perceived health status, race, marital status, ER counts, prescription
drug counts, outpatient visit counts, inpatient visit counts, family income, and presence of
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a comorbidity. Finally, we tested the interaction effect of race and PCMH groups on the
SMM outcome.
A p-value < 0.05 indicated statistical significance for this study. Person-specific
sampling weights were used in all of the final analyses for generalizability to the entire
U.S. population in order to adjust for the multi-measures design of the survey and
nonresponse provided by the MEPS. Power analysis indicated that for a sample size of
2801 unique respondents, at an α level of 0.05, power of 0.8, R2 of the other predictors at
0.2, our study would be able to detect an effect with an odds ratio of 1.5 for predicting
SMM, which has a prevalence rate of 2%. All analyses were conducted with the use of
STATA 16.1 software (Stata Corporation, College Station, TX).
Results
A total of N = 2801 respondents who gave birth during the study period,
representing 5,362,782 U.S. lives, were identified out of a total of N =3305 with 56,331
claims. Most respondents were White (78%), followed by Black (13%), Asian (6%), and
Other (3%). For ethnicity, 37% were Hispanic, and 63% were not. The mean age was 28
years (SD = 6). More than half of respondents were married (57%) and had a high school
diploma or higher (65%). For average annual family income, 28% reported earning
between $0-$25K, 21% between $25,001K-$50K, 31% between $50,001-$100K, and
20% reported earning > $100K. Sixty-five percent of respondents had public insurance,
29% had private insurance, and 6% were uninsured. An SMM was experienced by 2% of
respondents representing 109,297 U.S. lives, which did not differ significantly (p = 0.64)
by racial groups.
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Table 3.2 displays the baseline characteristics or bivariate analysis results
between respondents by PCMH category. Among all respondents, 76% were never in a
PCMH, 18% were sometimes in a PCMH, and 7% were always in a PCMH. An obstetricrelated comorbidity was experienced by 14% of respondents, representing 730,418 U.S.
lives. The bivariate comparisons by PCMH status that were significant were ethnicity,
age, census region, and mean family income.
Table 3.3 displays the baseline characteristics or bivariate analysis results
between respondents by SMM status. For those with an SMM, 83% of these respondents
were White, 13% were Black, and 4% were Asian with the average age being 28. The
majority of respondents with an SMM were married (42%), had a high school education
(41%), had a mean family income in of $0-25K per year (38%), and had a cesarean
delivery type (72%). Respondents with an SMM resided mostly in the Midwest region (p
< 0.01), married (p = 0.02), had two prescription drug counts (<0.01), two or more office
based encounters (p = 0.03), mean BMI of 31.3 (p < 0.01), did not have an obstetric
related comorbidity (p < 0.01), and had a cesarean delivery type (p < 0.01).
We identified all variables from the bivariate analysis of the outcome of interest
(SMM) with a significance value of p £ 0.3, which were PCMH status, insurance, census
region, marital status, mean family income, prescription drug counts, outpatient
encounters, office-based encounters, inpatient encounters, BMI, obstetric comorbidity,
and delivery type. We included race being that it was one of the aims of the study and
excluded insurance because this data was missing on almost half of the respondents.
In the final GEE model (see Table 3.4), after controlling for the selected multiple
covariates, an SMM was not a significant outcome among respondents who sometimes
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received care from a PCMH (p = 0.29), but it was significant among respondents who
always received care from a PCMH (p = 0.05). The odds of an SMM for respondents
who were always in a PCMH is 88% lower than those who were never in a PCMH, and
the odds of an SMM for respondents who were sometimes in a PCMH is 42% lower than
those who were never in a PCMH. SMM was a significant outcome for respondents with
four or more prescription drug counts, one office-based encounter, one inpatient
encounter, respondents with a cesarean delivery type, and respondents diagnosed with an
obstetric related comorbidity. There was no overall interaction effect of race and PCMH
groups on the SMM outcome (p = 0.89) (Table 3.5 and Figure 3.1.
Discussion
This study aimed to examine the relationship between the PCMH model and
SMM outcomes among women who gave birth using the MEPS. We found significant
differences in the SMM outcome among PCMH groups. Respondents who were always
enrolled in a PCMH during pregnancy or up to 1 year postpartum had lower odds of an
SMM, compared to those never enrolled in a PCMH. Although this was not a statistically
significant association, this is the direction we would expect. Our study had appropriate
statistical power, but an SMM is a rare outcome and predicting rare events can be
difficult. Only 7% of the sample of respondents were always in a PCMH, thus if more
respondents were in this category, we may have seen an even stronger association.
The overall rate of SMMs within our study was similar to national trends in the
U.S. population where data shows that approximately 60,000 patients experience an
SMM each year (CDC, 2019). However, our rate of obstetric-related comorbidity differed
than previous estimates in the literature of a 44% obstetric-related comorbidity rate
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(Bateman et al., 2013, Metcalfe et al., 2018). We dichotomized this variable whereas
previous studies scored obstetric-related comorbidities, which may explain the difference.
Our study was limited to the first three digits of the ICD codes and some diagnoses may
have been misclassified. In order to fully address adverse outcomes like SMMs, prenatal
care should balance between identifying medical needs and services while still providing
comprehensive care, being patient-centered and accessible (Peahl et al., 2020). This is
how the principles of the PCMH model are conceptualized.
The Patient Protection and Affordable Care Act (ACA) of 2010 allows for
expanded access and coverage for various maternal services (Agrawal, 2015). Federally
Qualified Health Centers (FQHC), also known as community health centers, have the
opportunity to provide access to critical maternal health care for low-income women who
may also be at risk for adverse outcomes (Smith et al., 2017). The ACA supports
Medicaid programs to adopt the PCMH model into FQHCs by providing incentivized
payment programs (Health Resources & Services Administration, 2018). PCMHs located
in remote, or poorly serviced rural or urban areas play an essential part in communitybased care (Smith et al., 2017). PCMHs provide access to many healthcare providers,
including nurses, advanced practice nurses, family physicians, specialty physicians, and
public health professionals (Anderson & Roberts, 2019).
Receiving comprehensive primary care services through the PCMH model is
vital to reducing the potential for preventable pregnancy-related deaths and SMMs (Bello
et al., 2013). Even though our study found a significant relationship between respondents
who were always enrolled in a PCMH and the SMM outcome, we did find that the
overall odds of an SMM were lower for respondents who were sometimes or always
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enrolled in a PCMH. Only 7% (5,362,782 U.S. lives) of respondents were always in a
PCMH in our study. Even after 11 years past implementation of the ACA and care
models such as PCMHs, very few women in our study received care in a PCMH.
In the bivariate analyses by PCMH groups (Table 3.2), it is important to highlight
that in all PCMH groups there were significant differences in Ethnicity status, where
most respondents were non-Hispanic across all groups. Healthcare providers who service
PCMHs frequently represent the area's cultural and ethnic groups, which in turn increases
the potential for language fluency and culturally appropriate care (Anderson & Roberts,
2019). Our data supports marginal benefits of PCMHs, but more research is necessary to
understand why. Finally, we saw significant differences between census regions in the
PCMH bivariate analyses, and in our model respondents who resided in the Midwest had
the highest odds of an SMM. This is an unexpected finding because many studies show
that poor health outcomes for patients most often occur for patients in the South. In a
2019 report by the Kaiser Family Foundation, the majority of people who fall in the
healthcare coverage gap (income is above the Medicaid eligibility limit, but at the lower
limit for premium tax cuts) reside in the South (Kaiser Family Foundation, 2019). Most
non-Medicaid expansion states reside in the South as well. Our findings from our specific
sample population warrants the need for further study to investigate if there are any other
driving factors that have an influence on census region and PCMH status.
In the bivariate analyses by SMM status, even though mean family income was
not a statistically significant predictor of SMM, we found that 38% of respondents made
$0-25K per year. This is a similar finding in prior studies where there is a greater risk of
SMM for people with lower income (Admon et al., 2018; Kozhimannil et al., 2019). In
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the final GEE model, we see that compared to the reference group of $0-25K mean
family income per year, all other income groups had lower odds of SMM, which tells us
that in our study income may be protective SMM. We also see that being divorced or
never married has slightly higher odds of SMM, which indicates in our study that being
married may be protective against SMM. However, previous literature states that factors
such as income and marital status may not be protective for Black maternal patients
(Center for American Progress, 2019). Other comparisons were significant logically
aligned with the occurrence of an SMM. For example, often times, the clinical treatment
for an SMM is the immediate delivery of the fetus, which most quickly will happen by
mode of cesarean section.
Regarding our secondary aim, there was no interaction effect of race (Black,
White, Asian, Other) and PCMH groups on SMM. In other words, the effect of PCMH
status on the SMM outcome did not differ by race. While it is well documented
throughout the literature that there is strong evidence of racial disparities in SMM, our
study did not find this. Further research is necessary investigating the relationship of race,
PCMH status, and predicted probability of SMM especially with the use of nationwide
datasets that explicitly identify patients in a PCMH.
Limitations
Our study is not without limitations. The most noteworthy is that the MEPS does
not have a specific item that identifies patients in a PCMH. The primary investigator has
to conclude whether a respondent is in a PCMH based on self-reported information,
which has been noted in previous studies using the MEPS (Almalki, 2018). Self-reported
data has several issues. These issues include the possibility of recall bias and the chance
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that the respondent may not fully understand the questions or answer them incorrectly.
These issues can lead to a misclassification of PCMH status for respondents. Similar
limitations are noted in other PCMH studies utilizing the MEPS (Almalki et al., 2018;
Reibling, 2016; Tarraf et al., 2017). However, response validity in the MEPS has been
demonstrated in previous studies (Olaisen et al., 2020; Zuvekas & Olin, 2009). Despite
this limitation, a strength of the MEPS is the longitudinal cohort study design, which
shows the broader impact of PCMHs over time and may influence policy implications.
Another limitation is how the CDC defines SMM as compared to the publicly
available MEPS ICD 9/10 codes for medical conditions and how the MEPS groups
medical conditions. The publicly accessible ICD 9/10 codes from the MEPS are limited
to the first three digits, and depending on the condition, this may lead to misclassification
of SMMs or obstetric-related comorbidities. For example, the ICD 9 code 654.2x is a
previous cesearean birth which is also an obstetric-related comorbidity. However, when
we just use the code 654 it can mean an abnormality of the organs and soft tissues of the
pelvis. Likewise, the drawback of the grouper codes that the MEPS uses is that if a code
is not identified as an SMM by MEPS standards, the outcome is coded into a “catch-all”
grouping variable labeled an “other complication of birth.” We did not include this code
in the identification of SMMs. However, we did use this grouper code for obstetric
comorbidity classification but are unable to identify the direction of potential
misclassification. Despite this limitation, we were able to identify SMMs that were
similar to previously published national estimates.
Finally, the MEPS does not link respondents to neighborhood characteristic
measures, thus making it difficult to draw conclusions about access to care by individual
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states or counties. Future studies can pursue the linkage of data to census track records.
Being that survey weights were applied, the MEPS data is a robust survey that is
nationally representative of the U.S. population.
Conclusion
Overall, our study found that respondents who were always in a PCMH had 88%
lower odds of experiencing an SMM compared to those who were never in a PCMH.
While this finding approached statistical significance, more research on is needed to
examine the ways in which the PCMH model is beneficial to improving SMM outcomes.
Our study also did not find an interaction effect of race by PCMH status on the SMM
outcome. Despite this finding, there is evidence that disparities in SMM outcomes exist.
We most likely did not see an interaction between race, PCMH status and SMM due to
the fact that we are predicting a rare event. When there is more evidence of enrollment in
a PCMH, we may be able to draw more accurate conclusions on its impact regarding
disparities in care.
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Table 3.1 Severe Maternal Morbidity Conditions

Severe Maternal Morbidity Indicator
Acute myocardial infarction
Aneurysm
Acute renal failure
Adult respiratory distress syndrome
Amniotic fluid embolism
Cardiac arrest/ventricular fibrillation
Conversion of cardiac rhythm
Disseminated intravascular coagulation
Eclampsia
Heart failure/arrest during surgery or procedure
Puerperal cerebrovascular disorders
Pulmonary edema/acute heart failure
Severe anesthesia complications
Sepsis
Shock
Sickle cell disease with crisis
Air and thrombotic embolism
Blood products transfusion
Hysterectomy
Temporary tracheostomy
Ventilation
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Table 3.2 Baseline Characteristics and Comparisons Between Recipients by PCMH Status (Weighted)

Not Pcmh

Pcmh sometimes

Pcmh Both
Rounds

p-value
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Race White
Black
Asian
Other

3,180,543 (78.1%)
523,235 (12.9%)
257,263 (6%)
109,651 (2.7%)

733,992 (78.0%)
131,198 (13.9%)
55,122 (5.9%)
20,959 (2.2%)

266,542 (76.0%)
53,452 (15.2%)
22,880 (6.5%)
7,944 (2.3%)

0.96

Ethnicity
Hispanic
Not Hispanic

989,860 (24.3%)
3,080,832 (75.7%)

186,625 (19.8%)
754,646 (80.2%)

39,312 (11.2%)
311,507 (88.8%)

0.00

Insurance Coverage
Year 1
Public
Private
None

1,381,035 (63.8%)
623,739 (28.8%)
158,377 (7.3%)

351,221 (68.1%)
145,484 (28.2%)
19,195 (3.7%)

135,669 (72.6%)
48,228 (25.8%)
2,865 (1.5%)

0.08

28.1 (SD=5.8)

28.7 (SD=5.5)

29.4 (SD=5.1)

0.00

567,440 (13.9%)
913,920 (22.5%)

181,763 (19.3%)
286,187 (30.4%)

90,629 (25.8%)
105,677 (30.1%)

0.00

Age
Census Region
Northeast
Midwest

South
West

1,583,997 (38.9%)
1,005,336 (24.7%)

271,774 (28.9%)
201,546 (21.4%)

84,432 (24.1%)
70,080 (20.0%)

2,280,026 (56.0%)
71,839 (1.8%)
1,281,645 (31.5%)
437,183 (10.7%)

564,559 (60.0%)
18,467 (2.0%)
242,396 (25.8%)
115,849 (12.3%)

226,715 (64.6%)
10,322 (2.9%)
79,666 (22.7%)
34,116 (9.7%)

0.29

421,745 (13.3%)
90,075 (2.9%)
1,120,726 (35.5%)
566,202 (17.9%)

68,221 (9.2%)
26,192 (3.5%)
248,021 (33.6%)
157,350 (21.3%)

22,161 (8.0%)
7,001 (2.5%)
75,883 (27.3%)
77,931 (28.0%)

0.11

332,179 (10.5%)
629,871 (19.9%)

71,398 (9.7%)
168,025 (22.7%)

47,468 (17.0%)
48,063 (17.3%)

Family income Year 1
$0-$25,000
$25,001-$50,000
$50,001-$100,000
$100,001+

1,218,347 (29.9%)
871,508 (21.4%)
1,181,579 (28.0%)
799,258 (19.6%)

224,726 (23.9%)
202,538 (21.5%)
337,613 (35.9%)
176,393 (18.7%)

55,442 (15.8%)
59,449 (17.0%)
136,162 (38.8%)
99,766 (28.4%)

0.01

ER Counts
0
1

2,628,706 (66.9%)
954,114 (24.3%)

571,833 (62.6%)
270,979 (29.7%)

219,498 (64.6%)
81,232 (23.9%)

0.37

Marital Status
Married
Divorced
Never Married
Other
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Highest Degree
No degree
GED
High School
4-year College
Masters or
Doctorate
Other

2 or more

347,433 (8.8%)

70,042 (7.7%)

38,978 (11.5%)

1,305,490 (33.2%)
1,138,630 (29.0%)
712,595 (18.1%)
353,170 (9.0%)
420,368 (10.7%)

300,771 (33.0%)
218,328 (23.9%)
188,931 (20.7%)
77,497 (8.5%)
127,327 (14.0%)

77,501 (22.8%)
79,609 ( 23.4%)
83,888 (24.7%)
45,330 (13.3%)
53,380 (15.7%)

0.09

3,037,755 (77.3%)
487,356 (12.4%)
405,143 (10.3%)

672,715 (73.7%)
97,091 (10.6%)
143,049 (15.7%)

251,239 (74.0%)
43,312 (12.8%)
45,157 (13.3%)

0.18

Office based Encounters
0
197,956 (5.0%)
1
273,937 (7.0%)
2 or more
3,458,361 (88.0%)

38,086 (4.2%)
46,256 (5.1%)
828,512 (90.8%)

23,731 (7.0%)
14,596 (4.3%)
301,382 (88.7%)

0.45

Home Health Encounters
0
3,850,212 (98.0%)
1
55,928 (1.4%)
2 or more
23,113 (0.6%)

881,288 (96.5%)
21,137 (2.3%)
10,429 (1.1%)

335,059 (98.6%)
2,840 (0.8%)
1,810 (0.5%)

0.72

84,421 (9.3%)

31,722 (9.3%)

0.25

Prescriptions Count
0
1
2
3
4 or more
Outpatient Encounters
0
1
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2 or more

Inpatient Encounters
0

443,000 (11.3%)

1
2 or more

3,190,316 (81.2%)
296,938 (7.6%)

767,950 (84.1%)
60,483 (6.6%)

264,384 (77.8%)
43,603 (12.8%)

628,515 (15.9%)
3,333,162 (84.1%)

124,312 (14.1%)
782,898 (86.3%)

48,947 (15.2%)
284,207 (85.3%)

0.71

27.4 (SD=6.5)

27.5 (SD=6.5)

28.8 (SD=8.1)

0.41

SMM
No
Yes

3,978,035 (97.7%)
92,657 (2.3%)

925,490 (98.3%)
15,781 (1.7%)

349,960 (99.8%)
859 (0.2%)

0.11

OB Comorbidity
No
Yes

3,549,322 (87.2%)
521,370 (12.8%)

801,892 (85.2%)
139,379 (14.8%)

281,150 (80.1%)
69,669 (19.9%)

0.09

625,436 (70.7%)
259,284 (29.3%)

227,037 (70.3%)
95,735 (29.7%)

0.60

Smoker
Yes
No
BMI
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Delivery Type
Vaginal
2,590,521 (67.9%)
C-section
1,223,689 (32.1%)
Totals may not equal 100% due to rounding
BMI=body mass index
SMM=severe maternal morbidity
PCMH=patient centered medical home

Table 3.3 Baseline Characteristics and Comparisons Between Recipients by SMM Status
(Weighted)

SMM no

SMM yes

p-value

PCMH
Neither
Either Round
Both Rounds

3,978,035 (75.7%)
925,490 (17.6%)
349,960 (6.7%)

92,657 (84.8%)
15,781 (14.4%)
859 (0.8%)

0.11

Race White
Black
Asian
Other

4,090,185 (77.9%)
694,004 (13.2%)
330,742 (6.3%)
138,554 (2.6%)

90,893 (83.2%)
13,881 (12.7%)
4,523 (4.1%)
0 (0%)

0.64

Ethnicity
Hispanic
Not Hispanic

1,190,386 (22.7%)
4,063,098 (77.3%)

25,411 (23.3%)
83,887 (76.8%)

0.92

Insurance Coverage Year 1
Public
Private
None

1,839,452 (65.4%)
783,969 (28.3%)
177,336 (6.3%)

28,473 (51.7%)
23,481 (42.7%)
3,100 (5.6%)

0.22

28.2 (SD=5.7)

29.0 (SD=6.2)

0.46

Census Region
Northeast
Midwest
South
West

823,665 (15.7%)
1,253,325 (23.9%)
1,924,443 (36.6%)
1,252,052 (23.8%)

16,167 (14.8%)
52,459 (48%)
15,760 (14.4%)
24,911 (22.8%)

<0.01

Marital Status
Married
Divorced
Never Married
Other

3,025,954 (57.6%)
97,671 (1.9%)
1,571,258 (29.9%)
558,601 (10.6%)

45,345 (41.5%)
2,957 (2.7%)
32,449 (29.7%)
28,547 (26.1%)

0.02

Age

Highest Degree
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No degree
GED
High School
4-year College
Masters or Doctorate
Other

507,800 (12.4%)
120,798 (3%)
1,411,662 (34.5%)
785,555 (19.2%)
443,935 (10.8%)
827,464 (20.2%)

4,327 (5.3%)
2,471 (3%)
32,967 (40.6%)
15,927 (19.6%)
7,111 (8.8%)
18,495 (22.8%)

0.90

Family income Year 1
$0-$25,000
$25,001-$50,000
$50,001-$100,000
$100,001+

1,457,405 (27.7%)
1,115,234 (21.2%)
1,616,327 (30.8%)
1,064,518 (20.3%)

41,110 (37.6%)
18,262 (16.7%)
39,027 (35.7%)
10,899(10.0%)

0.28

ER Encounters
0
1
2 or more

3,352,475 (66.1%)
1,274,707 (25.1%)
446,338 (8.8%)

67,563 (61.8%)
31,619 (28.9%)
10,115 (9.3%)

0.83

Prescription Counts
0
1
2
3
4 or more

1,674,784 (33.0%)
1,408,774 (27.8%)
950,727 (18.7%)
449,270 (8.9%)
589,965 (11.6%)

8,979 (8.2%)
27,792 (25.4%)
34,688 (31.7%)
26,728 (24.5%)
11,111 (10.2%)

<0.01

Outpatient Encounters
0
1
2 or more

3,894,668 (76.8%)
607,385 (12.0%)
571,466 (11.3%)

67,040 (61.3%)
20,373 (18.6%)
21,884 (20.0%)

0.09

Office based Encounters
0
1
2 or more

257,869 (5.1%)
332,240 (6.6%)
4,483,410 (88.4%)

1,903 (1.7%)
2,549 (2.3%)
104,846 (95.9%)

0.03

Home Health Encounters
0
1
2 or more

4,957,262 (97.7%)
79,905 (1.6%)
36,352 (0.7%)

109,297 (100%)
0 (0%)
0 (0%)

0.74
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Inpatient Encounters
0
1
2 or more

554,687 (10.9%)
4,122,897 (81.3%)
395,935 (7.8%)

4,456 (4.1%)
99,753 (91.3%)
5,089 (4.7%)

0.15

Smoker
Yes
No

783,047 (15.4%
4,309,696 (84.6%)

18,727 (26.3%)
90,571 (82.9%)

0.77

27.4 (SD=6.6)

31.3 (SD=7.7)

<0.01

4,554,240 (86.7%)
699,244 (13.3%)

78,124 (71.5%)
31,174 (28.5%)

<0.01

28,153 (28.5%)
70,603 (71.5%)

<0.01

BMI
OB Comorbidity
No
Yes

Delivery Type
Vaginal
3,414,840 (69.4%)
C-section
1,508,106 (30.6%)
Totals may not equal 100% due to rounding
PCMH= patient centered medical home
BMI= body mass index
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Table 3.4 Generalized Estimating Equation Model (GEE)

Never PCMH (ref)
Sometimes PCMH
Always PCMH
BMI
White (ref)
Black
Asian
Other
Northeast (ref)
Midwest
South
West
Married (ref)
Divorced
Never Married
Other
Prescription Counts
0 (ref)
1
2
3
4 or more
Outpatient Encounters
0 (ref)
1
2 or more
Office based Encounters
0 (ref)
1
2 or more
Inpatient Encounters
0 (ref)
1

Odds
Ratio

Standard
Error

P-value

95%
Confidence
Interval

0.58
0.12
1.04

0.29
0.13
0.02

0.29
0.05
0.06

0.22, 1.57
0.02, 1.00
1.00, 1.08

1.01
1.48
0.00

0.49
1.14

0.99
0.61

0.39, 2.64
0.32, 6.79

2.94
0.59
1.68

1.72
0.34
0.95

0.07
0.36
0.36

0.93, 9.31
0.19, 1.86
0.55, 5.11

1.60
1.04
0.60

1.20
0.49
0.60

0.53
0.93
0.61

0.37, 7.05
0.41, 2.62
0.09, 4.23

0.81
1.45
1.97
0.08

0.38
0.72
1.55
0.09

0.65
0.46
0.39
0.03

0.32, 2.03
0.55, 3.84
0.42,9.27
0.01, 0.74

1.52
1.21

0.85
0.95

0.46
0.81

0.50,4.61
0.26, 5.66

3.70
1.73

2.05
1.08

0.02
0.38

1.24,11.01
0.51, 5.92

4.22

1.65

0.00

1.95, 9.13
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2 or more
0.00
Family income Year 1
$0-$25,000 (ref)
$25,001-$50,000
0.64
$50,001-$100,000
0.83
$100,001+
0.23
Delivery Type
Vaginal (ref)
C-section
4.43
OB comorbidity not present (ref)
OB comorbidity present
3.59
Event round 1 (ref)
Event round 2
1.00
Event round 3
0.66
Event round 4
2.18
Event round 5
0.83
_cons
0.00
ref=reference group
BMI=body mass index
PCMH=patient centered medical home
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0.35
0.38
0.19

0.41
0.68
0.07

0.22, 1.88
0.33, 2.06
0.05, 1.16

1.80

0.00

1.99, 9.86

1.85

0.01

1.30, 9.91

0.59
0.40
1.11
0.62
0.00

0.99
0.49
0.13
0.80
0.00

0.32, 3.19
0.20, 2.16
0.80, 5.98
0.19, 3.63
0.00, 0.00

Table 3.5 Predictive Probability of Severe Maternal Morbidity by Race and PCMH Status

Predictive Probability of Severe Maternal
Morbidity by Race and PCMH status
Never
PCMH
White
Black
Asian
Other

0.009
0.009
0.008
0.000

Sometimes
Always
PCMH
PCMH
0.005
0.003
0.005
0.003
0.004
0.002
0.000
0.000
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Predictive Probability of Severe Maternal
Morbidity by Race and PCMH status
0.01
0.009
0.008
0.007
0.006
0.005
0.004
0.003
0.002
0.001
0
Not PCMH
White pts

Either
Asian pts

PCMH
Black pts

Other

Figure 3.1 Predictive Probability of Severe Maternal Morbidity by Race and
PCMH Status
* Predicted probability line for White respondents overlaps with line for Black
respondents
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CHAPTER 4
EXPLORING THE RELATIONSHIP OF RACE, PROVIDER
DISCRIMINATION, AND PATIENT-PROVIDER RACIAL
CONCORDANCE TO PREDICT SEVERE MATERNAL MORBIDITY3

3

Tucker, C. M., Bell, N., Corbett, C., Lyndon, A., Felder, T. M., To be submitted to
Journal of Racial and Ethnic Health Disparities.
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Abstract
Objective: The primary objective of this study was to examine the relationship between
race and severe maternal morbidity (SMM) outcomes during the childbirth period among
Black and White women. Our second objective was to examine one aspect of personally
mediated racism (i.e., provider discrimination) on SMM outcomes and explore its
association with SMM.
Data Source: We used the Medical Expenditure Panel Survey Household Component
(MEPS-HC), a nationally representative survey of the U.S. population. We combined the
household component longitudinal files from 2007-2016 linked with medical claims data.
Study Design: Longitudinal retrospective cohort.
Data Collection: We identified respondents who had a birth event during the selected
timeframe who self-identified as White or Black. We used International Classification of
Diseases (ICD) 9 or 10 codes to identify SMM during the childbirth period. To examine
personally mediated racism, we identified items in the MEPS that were most consistent
with encounters in the healthcare system and relevant to experiences of discrimination in
the healthcare setting.
Principal Findings: A total of N=2,517 Black (15%, n=707,885) and White (86%,
n=4,181,077) respondents gave birth during the study period, representing 4,888,963
lives were identified. The rate of SMM was 2%. Race was not a predictor of SMM. In
round 2, we found that marital status “other” (p=0.01), cesarean birth type (p<0.01), and
prescription drug counts of 2 (p=0.02) or 3 (p=0.01) were significant predictors of SMM.
In round 4, we found that marital status “other” (p<0.01), cesarean birth type (p<0.01),
prescription drug counts of 2 (p=0.01) or 3 (p=0.01) were significant predictors of SMM.
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In round 4 the discrimination items that were significant with a “sometimes” response
were the following items: over the past 12 months, has the doctor listened to you (OR:
15.04; 95% CI: 3.69-61.37; p<0.01), and ) over the past 12 months, has the doctor
explained so you understood? (OR:6.40; 95% CI: 1.16-35.44; p=0.03), both with always
as the reference group.
Although we did not find evidence that Black respondents had more unfavorable
provider discrimination ratings compared to white respondents, we cannot conclude that
Black respondents experience less discrimination or if this higher score was associated
with provider race concordance because there were large amounts of missing data on
provider race in the dataset.
Conclusions: More research is necessary to investigate the relationship between race,
patient-provider racial concordance, and personally mediated racism and their impact on
maternal outcomes.
Key Words: severe maternal morbidity, disparities, patient-provider racial concordance,
provider discrimination
Introduction
Severe maternal morbidity (SMM) is an unanticipated consequence of labor and
birth that results in harm to the woman’s health (Centers for Disease Control and
Prevention, 2021). SMMs can occur during pregnancy or up to 1 year postpartum.
Previous studies have shown a large disparity for racial and ethnic minority groups who
more often experience an SMM. Severe maternal morbidities are significantly higher
among Black and American Indian/Alaska Natives where there were 112 and 113 SMMs
for every 10,000 birth hospitalizations, respectively, compared to 59 for every 10,000
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birth hospitalizations for White patients. There are also higher rates of SMM among
Black and American Indian/Alaska Natives where there were 112 and 113 SMMs for
every 10,000 birth hospitalizations, respectively, compared to 59 for every 10,000 birth
hospitalizations for White patients. The highest rates of SMM are for patients who are 35
years or older, receiving Medicare or Medicaid insurance, and patients whose median
household income was $42,999 or less (U.S. Government Accountability Office, 2021). .
Findings from a cohort study of California births between 1997 and 2014 revealed that
the prevalence of SMM, rates of obstetric comorbidity, cesarean birth, and anemia were
highest among Black women, and the risk of SMM was 92% higher among Black women
compared to White women (Leonard et al., 2019b).
A growing body of research is implicating racism as an understudied contributor
to these pervasive racial and ethnic disparities in SMM and other adverse maternal health
outcomes. Maternal health scholars advocate that there is a critical need to investigate
structural inequalities in maternal care as a root cause of maternal health disparities as
opposed to the “mother blame” narrative (Scott et al., 2019). Scholars conclude that race
is not a risk factor, but rather the experience of racism within society as whole is the
driving risk factor leading to racialized adverse maternal outcomes (Boyd et al., 2020).
Racism in Maternal Health Care Outcomes
Institutionalized Racism. Institutionalized or structural racism is defined as
having less availability of opportunities and resources by race (Jones, 2000). The
assumption is that institutional racism can lead to less access and lower quality maternal
care for racial and ethnic minorities. Scholars have identified the effects of structural
racism on maternal outcomes. Sealy-Jefferson et al. (2020) examined the effects of mass
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incarceration on the risk of preterm birth among Black women, finding that married
women may be protected more than single women and that the risk of preterm birth
varied by age and marital status. Sealy-Jefferson and Misra (2019) examined the
relationship between neighborhood tax foreclosure rates, educational attainment level,
and risk of preterm birth. They found that the risk of preterm birth was reduced for all
women with higher levels of education. Vilda et al. (2021) examined the relationship
between infant mortality and structural racism measures, finding that these measures
were associated with increased infant mortality rates for Black patients but decreased
infant mortality rates for White patients. In a review that examined the concept of
institutional racism in public health literature, it was found that the term is not often
explicitly named (Hardeman et al., 2018). They stressed that when we start identifying
the effects of institutional racism, researchers will be able to better highlight the
inequities in healthcare. In a review by Alson et al. (2021), four domains of systemic
racism were identified to show that it is possible to conduct population-based studies in
maternal and infant health. These are civil rights laws and legal racial discrimination,
residential segregation and housing discrimination, police violence, and mass
incarceration. It is now up to researchers to conduct more investigations in these
domains.
Personally Mediated Racism. Personally mediated racism is defined as prejudice
and discrimination (Jones, 2000). Prejudice occurs when assumptions about a person are
made based on their race, and discrimination exists when someone is treated differently
based on their race. Healthcare provider bias is one increasingly theorized contributor to
these pervasive racial and ethnic disparities in SMM and other maternal health outcomes.
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Explicit bias involves conscious beliefs and opinions, while implicit biases are
involuntary beliefs and opinions (Maina et al., 2018). Maternal health advocates and
scholars are increasingly documenting that patients from racial/ethnic minority groups
experience disrespect, racism, and poor patient-provider communication within the
healthcare system (Altman et al., 2019). In a secondary analysis of focus group data
involving 54 women of color at risk for preterm birth, McLemore et al. (2018) reported
that the women experienced discrimination, stress, and disrespect during their prenatal
care encounters. Likewise, in a cross-sectional survey of 2,138 participants examining
patient indicators of healthcare mistreatment, they reported that 17% of women
experienced some type of mistreatment during their maternal care. Women of color had
higher rates of mistreatment when they came from lower socioeconomic status, and
having a Black support person increased the incidence of mistreatment (Vedam et al.,
2019).
These findings are particularly troubling because Black patients
disproportionately experience higher rates of adverse maternal outcomes compared to all
other U.S. women. The same is true for sentinel events in maternal care, such as
pregnancy-related death (Anderson & Roberts, 2019; CDC Foundation et al., 2018). A
pregnancy-related death is a death of a woman while pregnant or within 1 year of the
postpartum period (Anderson & Roberts, 2019). Over one-third of pregnancy-related
deaths were found to be associated with provider-related factors (CDC Foundation et al.,
2018). These provider-related factors are actions such as mismanagement of care,
negligence, and misdiagnosis.
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Patient-provider racial concordance is another important factor related to
personally mediated racism in maternal care. Patient-provider concordance occurs when
the patient identifies with the same racial group as the healthcare provider. It is thought to
mediate racism because when there is concordance, patients are more likely to receive
culturally appropriate care. When there are cultural barriers between the provider and the
patient, the quality of healthcare will suffer and may influence health outcomes (Oparah
et al., 2018). Greenwood et al. (2020) conducted a study examining 1.8 million hospital
births in Florida from 1992 to 2015 that found that racial concordance with the provider
was associated with lower mortality rates in Black infants. This correlation was even
more favorable for hospitals where higher rates of Black infants are born.
There are also other health outcomes studies that demonstrate evidence of the
relationship between patient-provider racial concordance, healthcare-seeking behaviors,
and patient satisfaction with care. For example, Ma et al. (2019) found an association
between patient-provider racial concordance and the patients’ likelihood of visiting their
provider. Racial and ethnic minority patients were more likely to seek preventative care
services when they were racially concordant with their provider; however, they found
that patient-provider racial concordance was lowest among Black patients. Oguz (2018)
conducted a study using the MEPS for the years 2009-2011 measuring patient-provider
racial concordance and Hispanic patients’ satisfaction with care. Their study found no
relationship between patient-provider racial concordance on patient satisfaction for
Hispanic women, but when Hispanic men were racially concordant with their provider,
they were less likely to be satisfied with their care. Jetty et al. (2021) examined data from
2010-2016 in the MEPS investigating patient-provider racial concordance, healthcare
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use, and expenditures, finding that Hispanic patients had lower numbers of emergency
department visits when they were racially concordant with providers, and healthcare
expenditures were lower among all racial and ethnic minority patients who were racially
concordant with their providers.
The aforementioned summary of studies related to personally mediated racism
shows that more targeted interventions are necessary to improve maternal patient
outcomes. The primary objective of this study was to examine the relationship between
race and SMM outcomes during the childbirth period among Black and White women.
Our second objective was to examine one aspect of personally mediated racism (i.e.,
provider discrimination) on SMM outcomes and explore its association with SMM.
Methods
Study Design and Data Source
We conducted a retrospective longitudinal cohort study of the MEPS for the years
2007-2016 using pooled longitudinal data of full-year consolidated files linked with
medical claims data. We were able to obtain nationally representative estimates on
sociodemographic information, health status, expenditures, and access to care from the
MEPS. Data are collected over a period of 2 full calendar years through 5 rounds of
interviews. Each rounds is overlapping and last almost as long as a full calendar year.
The survey is sponsored by the Agency for Healthcare Research and Quality (AHRQ)
and the Centers for Disease Control and Prevention (CDC). Those who are selected to
participate in the MEPS are a subsample of respondents from the National Health
Interview Survey (NHIS).
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Study Population and Primary Independent Variable
We identified respondents who had a pregnancy-related event based on medical
claims data. Respondents had to be at least 15 years of age and participate in all 5 rounds
of the survey. We excluded respondents with duplicate medical claims, who died during
the study period, and respondents who did not self-identify as either Black or White.
Respondent race was the primary predictor variable.
Outcome Variable
SMM was the primary outcome variable of interest. Using the first three digits
(which indicates the category of the diagnosis) of the International Classification of
Diseases (ICD) 9 or 10 code that was available in the MEPS, we identified SMMs based
on the CDC’s list of 21 indicators that define an SMM (Centers for Disease Control and
Prevention, 2021). We also utilized clinical classification codes to identify SMMs, which
are condensed ICD-9 codes put into clinically meaningful categories developed by the
Healthcare Cost and Utilization Project (Agency for Healthcare Research and Quality,
2017). We dichotomized the SMM variable into a yes/no grouping and considered valid
cases of SMMs when it occurred before, after, or during the round of the birth event for
the respondent. The rationale for this timeframe is because an SMM can occur during
pregnancy or up to 1 year in the postpartum period and each round can last almost a full
calendar year.
Covariates
Guided by the Anderson-Howell Integrated Model of Pathways to Reduce
Disparities in Severe Maternal Morbidity (See Figure 1.1), we chose covariates that have
a known association with adverse maternal outcomes (Andersen et al., 2013; Howell,
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2018). Many of these covariates have been previously examined in other maternal
population-based studies (CDC Foundation et al. 2018; Kozhimannil et al., 2019; Liu et
al., 2021). The Howell (2018) model includes many variables that measure factors at the
structural level (e.g., neighborhood crime, the built environment, housing), however, we
chose individual factors for our study based on data that is available int eh MEPS. In the
event that any of these variables were asked in multiple rounds (i.e., insurance type,
region, etc.), we used the first value. Family income and body mass index (BMI) were
also assessed in multiple rounds, so we calculated the mean value across rounds. Data on
the relationship of BMI and adverse outcomes such as SMM are mixed (Strings, 2019).
However, we used BMI as a covariate because of its association with birth type and
obstetric-related comorbidity status in a previous study (Leonard et al., 2020a). We
identified obstetric-related comorbidities based on previous work by Leonard et al.
(2020b). They updated a previous algorithm (Bateman et al., 2013) that identifies ICD 9
and 10 codes that are obstetric-related comorbidities or risk factors for SMMs. As a
modification to the algorithm, our study analyzed age and BMI separately to explore how
these two variables behaved independently. In the final model, we controlled for the
following:
•

Predisposing: age, race, ethnicity, marital status, provider discrimination
items

•

Enabling: income, education, insurance, provider type

•

Need: health status (obstetric-related comorbidities, body mass index
(BMI)) and healthcare utilization (counts of the numbers of visits for
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services (e.g., inpatient, outpatient, home health, office-based, emergency
room)
•

Management of care: prescription drug counts

•

Health Behaviors: smoking

To identify the range of characteristics consistent with provider discrimination,
we examined several previously developed scales of racism as outlined in the textbook
Racism: Science & Tools for the Public Health Professional (Ford et al., 2019). We
examined the strengths and limitations of each scale in the textbook and assessed items in
the MEPS that were most consistent with encounters in the healthcare system and
relevant to experiences of discrimination in the healthcare setting. Items that could
theoretically represent an aspect of provider discrimination were considered for inclusion.
The final selection included four MEPS items: (a) Over the past 12 months, has the
doctor listened to you? (b) Over the past 12 months, has the doctor explained so you
understood? (c) Over the past 12 months, has the doctor showed respect? (d) Over the
past 12 months, has the doctor spent enough time with you? Response choices for these
items are coded as never = 1, sometimes = 2, usually = 3, or always = 4. These questions
were asked at two time points of the survey: round 2 and round 4 and each were analyzed
as separate variables.
In the MEPS, provider race data is provided by the respondent. For the patientprovider racial concordance variable, we created match coding for respondent race and
provider race for rounds 2 and 4 (as two separate variables), when the provider race
question is assessed.
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For birth type, if there were instances where respondents had more than one type
of birth within the study period (i.e., vaginal birth and cesarean section), they were recoded as cesarean section only. The reasoning for this was because having a cesarean
section is a more invasive method of birth and puts the respondent at higher risk for
adverse outcomes.
Exclusion criteria was comprised of respondents who (a) did not participate in all
five rounds, (b) had any duplicate medical claims, (c) any survey items where the
respondents refused to answer, answers “doesn’t know,” the answers are not
ascertained/missing or coded as “inapplicable,” and (d) patients who are missing medical
claims data.
Data Analysis
We conducted statistical analysis in several steps. First, we conducted descriptive
statistics using survey-adjusted logistic models tests and standard F-tests, where
appropriate, to describe the sample with SMM as the primary outcome and race (Black
and White) as the primary predictor. We used an α level of 0.05 to indicate statistical
significance. Using a model building technique, we selected variables from the bivariate
analyses with a significance value of p £ 0.3 (Bendel & Afifi, 1977; Mickey &
Greenland, 1989) to be included in the final multivariable logistic regression model to
estimate the odds ratio of SMM. If the variable was missing a significant amount of data
(nearly half or more of the respondents (e.g., insurance and patient-provider racial
concordance), it was not included in the final model. We used person-specific sampling
strata and weights in all of the final analyses to adjust for the multiple measured time
points design of the survey and nonresponse, which are provided by the MEPS. Power
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analysis indicated that for a sample size of 2517 unique respondents, at an α level of 0.05,
power of 0.8, R2 of the other predictors at 0.2, our study would be able to detect statistical
significance with an odds ratio of 1.5 for predicting SMM, which has a prevalence rate of
2%. All analyses were conducted with the use of STATA 16.1 software (Stata
Corporation, College Station, TX).
Results
Study Population
A total of Black 15%, n = 707,885 and White 86%, n = 4,181,077 MEPS
population respondents who gave birth during the study period, representing 4,888,963
lives, were eligible for the analysis. Descriptive statistics by race indicate that an SMM
was experienced among 2.1% of the total population (Black, n = 13,881, White, n =
90,893). There was no significant relationship between race and SMM in the bivariate
analysis (p = 0.81) (see Table 4.1). There were significant differences by race for the
following descriptive variables: age, ethnicity, marital status, income, education, and
insurance status (p < 0.01). Compared to White respondents, Black respondents were less
likely to be racially concordant with their provider in round 2 and round 4 (82.5% versus
18.8%; 85.8% versus 18.3%; p < 0.01); however, there is a large amount of missing data
on this measure. There were significant differences by race for all discrimination items in
round 2: (a) Over the past 12 months, has the doctor listened to you? (b) Over the past 12
months, has the doctor explained so you understood? (c) Over the past 12 months, has the
doctor showed respect? and (d) Over the past 12 months, has the doctor spent enough
time with you? (p < 0.01). There were also significant differences by race for two
discrimination items in round 4: (a) Over the past 12 months, has the doctor listened to
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you? (p < 0.01) and (b) Over the past 12 months, has the doctor explained so you
understood? (p = 0.01). The discrimination items in round 2 to 4 were positively
correlated where the Pearson’s r ranged from 0.3-0.38. Among need factors, there were
significant differences by race for emergency room counts (p < 0.01), outpatient
encounters (p = 0.02), and office-based encounters (p < 0.01).
SMM Bivariate Analysis. There was no significant association between race and
SMM (p = 0.81) (see Table A2). The predisposing factors that were significant were
BMI, census region, and marital status. Respondents with an SMM reported a higher
BMI compared to those without an SMM (31.3 ± 7.7; versus 29.4 ± 6.6 p = <0.01), most
respondents with an SMM lived in the Midwest (p < 0.01), and more respondents with an
SMM were married compared to other statuses (p = 0.03). For the discrimination items,
one item was significant at round 4 of the survey: Over the past 12 months, has the doctor
listened to you? (p = 0.02). None of the enabling or health behavior factors were
significant. The need factors that were significant were obstetric comorbidity status,
prescription counts, office-based encounters, inpatient encounters, and birth type. Among
respondents with an SMM, 27% had an obstetric-related comorbidity (p = 0.01), two or
more prescription drug counts (p < 0.01), two or more inpatient encounters (p = 0.03),
two or more office-based encounters (p = 0.04), and birthed by cesarean section (p <
0.01).
Multivariable Logistic Regression. Table 4.3 and 4.4 displays the final
multivariable logistic regression models for round 2 and 4, respectively, after the model
building technique was applied. For round 2, we controlled for race, BMI, region, marital
status, obstetric-related comorbidity status, birth type, prescription drug counts,
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outpatient encounters, inpatient encounters, and office-based encounters. We did not
control for discrimination items being that they were not significant in the SMM bivariate
analysis. In this model, race (p = 0.87) was not a predictor of an SMM outcome. The
covariates that were significant predictors of SMM were as follows: respondents coded as
marital status “other” (i.e., widowed, separated, under 16, or inapplicable) (OR = 3.6;
95% Confidence Interval (CI): 1.42-9.19; p = 0.01) with married as the reference group,
respondents with cesarean section birth type (OR = 5.77; 95% CI: 2.79-11.96; p < 0.01)
with vaginal birth as the reference group, and respondents with prescription drug counts
of 2 and 3 (OR = 4.53/6.43; 95% CI: 1.32-15.58/1.69-24.50; p = 0.02/0.01) with zero
prescription drug counts as the reference group.
For round 4, we controlled for race, BMI, marital status, census region, obstetricrelated comorbidity status, birth type, prescription drug counts, office-based encounters,
outpatient encounters, inpatient encounters, and three discrimination questions: (a) Over
the past 12 months, has the doctor listened to you? (b) Over the past 12 months, has the
doctor explained so you understood? and (c) Over the past 12 months, has the doctor
spent enough time with you? In this model, we also see that race (p = 0.67) nor the
discrimination items were a predictor of the SMM outcome. The covariates that were
significant predictors of SMM were as follows: respondents coded as marital status
“other” (i.e. widowed, separated, under 16, or inapplicable) (OR = 6.08; 95% CI: 1.9518.98; p < 0.01) with married as the reference group, respondents with cesarean section
birth type (OR = 6.45; 95% CI: 2.94-14.13; p < 0.01) with vaginal birth as the reference
group, respondents with prescription drug counts of two and three (OR = 6.57/7.53; 95%
CI: 1.89-22.84/1.77-32.07; p = 0.01/0.01) with zero prescription drug counts as the
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reference group. The discrimination items that were significant with a “sometimes”
response were the following items: (a) Over the past 12 months, has the doctor listened to
you (OR: 15.04; 95% CI: 3.69-61.37; p < 0.01) and (b) Over the past 12 months, has the
doctor explained so you understood? (OR:6.40; 95% CI: 1.16-35.44; p = 0.03), both with
always as the reference group.
Discussion
Race and SMM Outcomes
After controlling for several factors, our study did not find that race was a
predictor of SMM. This finding differs from previous studies such as those done by
Howell et al. (2016), which was a nationwide population-based analysis looking at Black
and White differences in SMM by the site of care. They found that deliveries for Black
patients mostly occurred at hospitals that serve a higher ratio of Black patients, and they
also experienced higher rates of SMM compared to White patients (4.2% versus 1.5%; p
< 0.001. Disparities for SMM in other racial and ethnic minorities were also found in a
study investigating SMMs for Hispanic patients in New York City, finding that they had
higher rates of SMMs compared to non-Hispanic White patients (2.7% versus 1.5%; p <
0.0,1), and they were more likely to deliver at hospitals with higher SMM rates (Howell
et al., 2017). Likewise, this study’s final sample included over 300,000 deliveries. Results
from these studies suggest that there is evidence that racial and ethnic disparities persist
in SMM. In our study, the obstetric-related comorbidity rate was the same (14%) among
Black and White respondents. These findings differ from other population-based
literature where there is evidence of a disparity for Black patients experiencing higher
rates of obstetric comorbidities (Metcalf et al., 2018.
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Of note is that more than half (51%) of Black respondents in our study had a low
income with a mean yearly family income of $0-$25K, and there were significant
differences compared to White respondents (p < 0.01). Compared to the general U.S.
population in 2019, the poverty threshold in a family of two adults and one child was
$20,578 and 21.2% of the Black population falls in this range (Kaiser Family Foundation,
2021). Additionally, 38.8% of Black respondents had public insurance compared to
68.5% of White respondents (p < 0.01) in our sample. This also differs for the current
general U.S. population, where 20% of Black patients compared to 41% of White patients
are on public insurance (Kaiser Family Foundation, 2021). Earning power has a direct
relationship with educational levels, and for Black respondents, we found that only
11.9% had a 4-year college degree or higher, compared to 31.3% of White respondents.
In contrast, there was an inverse finding for the current rate of using Medicaid as a source
of payment for birth, with 29% of Black and 65.1% of White respondents reporting
Medicaid insurance (Centers for Disease Control and Prevention, 2020a). However, we
only have insurance data on 314 Black respondents and 1,062 White respondents. Both of
the aforementioned studies (Howell et al., 2016; Howell et al., 2017) had significantly
higher rates of racial and ethnic minority patients with Medicaid insurance (p < 0.001).
This finding shows that our sample may be masking the racial disparity of SMMs
because Black respondents in our sample have even higher rates of socioeconomic
disadvantage than in the general U.S. population.
A cesarean birth was a significant predictor of SMM in both multivariable
logistic regression models (see Table 4.3 and 4.4). Sometimes the treatment for many
SMMs in clinical practice is immediate delivery of the newborn via cesarean section.
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Every case is unique and warrants the need for further study investigating the causal
relationship between SMM and cesarean birth. In a population-based cohort study of live
births in California from 2007-2014, it was found that cesarean birth contributed to 37%
of cases (Leonard et al., 2019a). One of the other covariates that was significant were
prescription drug counts of two or three. Conceptually, we can conclude that this is
logical because clinically in order to treat various types of SMM, medication is required.
Provider Discrimination Items and Patient-Provider Racial Concordance
Even though our discrimination measures were not significant, our study builds
on previous work investigating structural area racism measures in infant outcomes
(Pabayo et al., 2019; Vilda et al., 2021; Wallace et al., 2017). Compared to previous
papers, many of which use qualitative methods, our study is unique in that it adds the
element of measuring personally mediated racism for maternal patients using quantitative
measures. While these items were positively correlated from round 2 to 4, the correlation
coefficients did not indicate a strong linear relationship between the items in either round.
Whether we can attribute the four discrimination items as a measure of racism needs
further study.
Two items were significant predictors of SMM in the multivariable logistic
regression model for round 4 (see Table 4.4): (a) Over the past 12 months, has the doctor
listened to you? and (b) Over the past 12 months, has the doctor explained so you
understood? Although significant, these items had a wide range of confidence intervals.
This may indicate that although we had appropriate statistical power for our study, the
sample size of racial groups may have affected this outcome. Both items align with
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previous studies examining maternal patient’s experiences with healthcare providers
(Altman et al., 2019; McLemore et al., 2018).
Out of our total sample, we only had provider race data on n = 514 unweighted
respondents in round 2 and n = 546 unweighted respondents in round 4, which is a large
amount of missing data. Therefore, we cannot conclude that this is a valid measure of
patient-provider racial concordance. We also cannot conclude that provider
discrimination items were associated with provider race concordance. However, we
present an exploratory method that shows more research is necessary to investigate this
relationship. Previous work shows that patient-provider racial dis-concordance can affect
the health of racial and ethnic minority patients (Alsan et al., 2019). Specific to maternal
patients, women of color maternal patients report that they need more healthcare
providers with a shared racial and cultural identity and a more diverse workforce (Altman
et al. 2020).
Being that we measured aspects of personally mediated discrimination, there are
other unmeasured constructs of racism that may potentially explain racial disparities in
maternal outcomes for this group of people. We also need access to more data that
measures provider race and personally mediated racism in comparison to maternal
outcomes. This study was innovative in that the findings served to highlight gaps that
have been noted previously in the literature.
Limitations
Our study does have some limitations. The first is the measurement of outcomes
using ICD 9/10 codes and clinical classification codes. The MEPS provides the first three
digits of the ICD 9/10, and the clinical classification codes are grouper codes of medical
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conditions based on ICD 9 codes. Having limited data on the ICD 9/10 codes may lead to
possible misclassification of clinical conditions. Also, the use of clinical classification
codes can lead to the overestimation of clinical conditions. Despite this limitation, we
were able to estimate a rate of SMM that is similar to national trends. Future studies may
involve linking the datasets at an AHRQ center to gain access to full ICD codes. Our
study did not demonstrate previous trends of racial disparities in SMM, which could be
due to lack of a sufficient sample of racial and ethnic minority patients and possible
misclassification of SMMs by race.
Additionally, in considering the discrimination items, these items are asked based
on experiences with the respondent’s primary care provider. There is a limitation of using
secondary data to measure personally mediated racism. We must be cautious in drawing
conclusions from large datasets as these that were not originally designed to measure
these variables (McLemore, 2021) Many patients receive obstetric services from their
primary care provider, or family physician. This may be due to a long term established
relationship. However, most SMMs occur during the inpatient hospital stay or birth. That
being said, it would be difficult to conclude that primary care providers have a dominant
role on SMMs, especially if they are hospital-related. Despite this limitation, we were
able to create a scale measuring provider discrimination in the MEPS.
The other limitation we have is regarding the variable measuring patient-provider
racial concordance. This question is asked in the MEPS survey by the respondent, and the
risk with such a variable is the possibility of the provider’s race being misclassified by
the respondent. Likewise, there was a large amount of missing data on this item, but there
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is promise that future analyses can make the investigation of patient-provider race
concordance a priority in maternal health research.
Conclusion
Despite these limitations, this study adds to the literature by presenting
exploratory data on the feasibility of measuring discrimination items in the MEPS. Our
primary predictor variable of race was not a predictor of SMM. Clinical implications for
this study show that even when a respondent does have a more favorable opinion of their
provider, it may not be a protective measure against SMM. More investigation is needed
to explore discrimination scales, patient-provider racial concordance, and similar
covariates on how they impact maternal outcomes.
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Table 4.1 Baseline characteristics and comparisons between recipients by race (weighted
frequency and %)
White (n=1,949)

Black (n=568)

p-value

Age

28.4 (SD=5.3)

26 (SD=7.7)

<0.01

Body Mass Index

27.5 (SD=6.2)

29.2 (SD=9.4)

<0.01

Ethnicity
Hispanic
Not Hispanic

1,160,419 (28.8%)
3,020,658 (72.3%)

17,561 (2.5%)
690,324 (97.5%)

<0.01

Census Region
Northeast
Midwest
South
West

615,294 (14.7%)
1,049,293 (25.1%)
1,469,552 (35.2%)
1,046,938 (25.0%)

125,742 (17.8%)
163,802 (23.1%)
357,762 (50.5%)
60,579 (8.6%)

<0.01

Marital Status
Married
Divorced
Never Married
Other

2,585,751 (61.8%)
77,820 (1.9%)
1,014,486 (24.3%)
503,020 (12.0%)

148,645 (21.0%)
11,879 (1.7%)
489,091 (69.1%)
58,270 (8.2%)

<0.01

Predisposing Factors

Discrimination Questions
Round 2
Over the past 12 months,
has the doctor listened to
you?
Never
Sometimes
Usually
Always

<0.01
32,097 (1%)
217,262 (6.7%)
986,855 (30.4%)
2,005,777 (61.9%)

Over the past 12 months,
has the doctor explained so
you understood?

3,990 (0.8%)
37,592 (7.7%)
84,743 (17.4%)
360,106 (74.0%)

0.01
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Never
Sometimes
Usually
Always
Over the past 12 months,
has the doctor showed
respect?
Never
Sometimes
Usually
Always
Over the past 12 months,
has the doctor spent
enough time with you?
Never
Sometimes
Usually
Always

18,590 (0.6%)
171,843 (5.3%)
981,006 (30.3%)
2,069,042 (63.9%)

1,675 (0.3%)
35,041 (7.1%)
102,481 (20.8%)
354,283 (71.8%)

<0.01
17,996 (0.6%)
219,076 (6.8%)
879,244 (27.1%)
2,126,577 (65.6%)

4,414 (0.9%)
28,639 (5.8%)
77,664 (15.7%)
383,142 (77.6%)

<0.01
43,844 (1.4%)
324,325 (10.0%)
1,313,715 (40.6%)
1,554,050 (48.0%)

3,329 (0.7%)
67,455 (13.7%)
113,022 (23.0%)
308,430 (62.7%)

Over the past 12 months,
has the doctor listened to
you?
Never
Sometimes
Usually
Always

14,324 (0.5%)
133,294 (4.3%)
931,449 (29.8%)
2,046,694 (65.5%)

6,443 (1.3%)
31,593 (6.4%)
90,675 (18.2%)
368,447 (74.1%)

Over the past 12 months,
has the doctor explained so
you understood?
Never
Sometimes
Usually
Always

11,991 (0.4%)
136,462 (4.4%)
954,359 (30.4%)
2,032,200 (64.8%)

3,974 (0.8%)
28,431 (5.6%)
112,006 (22.2%)
360,464 (71.4%)

Discrimination Questions
Round 4

<0.01

0.01
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Over the past 12 months,
has the doctor showed
respect?
Never
Sometimes
Usually
Always

0.06
10,374 (0.3%)
125,678 (4.0%)
894,414 (28.6%)
2,099,834 (67.1%)

2,231 (0.4%)
25,923 (5.1%)
104,105 (20.6%)
372,038 (73.8%)

Over the past 12 months,
has the doctor spent
enough time with you?
Never
Sometimes
Usually
Always

32,974 (1.1%)
268,412 (8.6%)
1,187,227 (37.9%)
1,641,436 (52.4%)

6,709 (1.3%)
47,703 (9.5%)
148,379 (29.4%)
302,084 (59.8%)

Enabling Factors
Family income Mean Per
Year
$0-$25,000
$25,001-$50,000
$50,001-$100,000
$100,001+

1,054,835 (25.2%)
898,834 (21.5%)
1,352,053 (32.3%)
875,356 (20.9%)

361,235 (51.0%)
167,940 (23.7%)
131,845 (18.6%)
46,865 (6.6%)

<0.01

Highest Degree
No degree
GED
High School

383,228 (11.8%)
90,535 (2.8%)
1,111,790 (34.3%)

106,253 (18.7%)
22,263 (3.9%)
245,644 (43.2%)

<0.01

676,589 (20.9%)
336,881 (10.4%)
640,457 (19.8%)

40,330 (7.1%)
27,046 (4.8%)
127,306 (22.4%)

1,524,790 (68.5%)
560,329 (25.2%)
141,018 (6.3%)

145,477 (38.8%)
208,460 (55.6%)
21,317 (5.7%)

4 year Degree
Masters or Doctorate
Other
Insurance Coverage
(n=1376)
Public
Private
None

0.09
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<0.01

Race Concordance with
Provider Round 2 (n=514)
No
Yes

175,117 (17.5%)
826,297 (82.5%)

121,117 (81.3%)
28,146 (18.8%)

<0.01

Race Concordance with
Provider Round 4 (n=546)
No
Yes

163,428 (14.2%)
990,079 (85.8%)

133,736 (81.7%)
30,004 (18.3%)

<0.01

Need Factors
Comorbidity
No
Yes

3,585,938 (85.8%)
595,139 (14.2%)

611,575 (86.4%)
96,310 (13.6%)

0.73

Emergency Room Counts
0
1
2 or more

2,749,348 (67.6%)
949,915 (23.4%)
365,375 (9.0%)

328,211 (48.8%)
272,823 (40.5%)
71,950 (10.7%)

<0.01

Prescription Counts
0
1
2
3
4 or more

1,302,203 (32.0%)
1,145,072 (28.2%)
758,711 (18.7%)
377,188 (9.3%)
481,464 (11.9%)

203,656 (30.3%)
187,640 (27.9%)
147,829 (22.0%)
60,171 (8.9%)
73,688 (11.0%)

0.74

Outpatient Encounters
0
1
2 or more

3,056,597 (75.2%)
517,476 (12.7%)
490,566 (12.1%)

560,464 (83.3%)
57,172 (8.5%)
55,347 (8.2%)

0.02

Office based Encounters
0
1
2 or more

164,618 (4.1%)
256,269 (6.3%)
3,643,751 (89.7%)

65,561 (9.7%)
46,810 (7.0%)
560,612 (83.3)

<0.01

Home Health Encounters
0
1

3,968,637 (97.6%)
65,981 (1.6%)

655,979 (97.5%)
10,672 (1.6%)

0.91
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2 or more

30,020 (0.7%)

6,333 (0.9%)

Inpatient Encounters
0
1
2 or more

455,820 (11.2%)
3,293,344 (81.0%)
315,474 (7.8%)

54,375 (8.1%)
567,800 (84.4%)
50,808 (7.6%)

0.19

Birth Type
Vaginal

2,680,773 (68.5%)

437,866 (65.4%)

0.29

1,231,660 (31.5%)

231,689 (34.6%)

629,884 (15.4%)
3,462,531 (84.6%)

126,721 (19.0%)
541,772 (81.0%)

0.10

694,004 (98.0%)
13,881 (2.0%)

0.81

Cesarean Section
Health Behaviors
Smoker
Yes
No

Outcome
Severe Maternal Morbidity
Absent
4,090,185 (97.8%)
Present
90,893 (2.2%)
Totals may not equal 100% due to rounding

SD: Standard Deviation; GED: General Educational Development
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Table 4.2 Bivariate Models Predicting Severe Maternal Morbidity (Weighted Frequency
and %)
SMM absent (n=2416)

SMM present
(n=56)

p-value

Predisposing
Age

28.2 (SD=5.7)

29.0 (6.22%)

0.41

BMI

29.4 (SD=6.6)

31.3 (SD=7.7)

<0.01

Race
White
Black

4,090,185 (85.5%)
694,004 (14.5%)

90,893 (86.8%)
13,881 (13.3%)

0.81

Ethnicity
Hispanic
Not Hispanic

1,152,570 (24.1%)
3,631,619 (75.9%)

25,411 (24.3%)
79,363 (75.8%)

0.98

Census Region
Northeast
Midwest
South
West

727,371 (15.2%)
1,160,636 (24.3%)
1,811, 554 (37.9%)
1,084,627 (22.7%)

13,664 (13%)
52,459 (50.1%)
15,760 (15%)
22,890 (21.9%)

<0.01

Marital Status
Married
Divorced
Never Married
Other

2,693,574 (56.3%)
86,742 (1.8%)
1,471,129 (30.8%)
532,744 (11.1%)

40,822 (39%)
2,957 (2.8%)
32,449 (31%)
28,547 (27.3%)

0.03

Discrimination
Questions
Round 2
Over the past 12 months,
has the doctor listened to
you?
Never
Sometimes
Usually
Always

0.94
36,087 (0.01%)
248,838 (6.8%)
1,043,560 (28.7%)
2,311,735 (63.5%)
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0 (0%)
6,015 (6.8%)
28,038 (31.8%)
54,148 (61.4%)

Over the past 12 months,
has the doctor explained
so you understood?
Never
Sometimes
Usually
Always
Over the past 12 months,
has the doctor showed
respect?
Never
Sometimes
Usually
Always
Over the past 12 months,
has the doctor spent
enough time with you?
Never
Sometimes
Usually
Always

0.90
20,265 (0.6%)
203,218 (5.6%)
1,058,358 (29.0%)
2,323,919 (64.8%)

0 (0%)
3,666 (4.2%)
25,129 (28.5%)
59,407 (67.4%)

0.98
22,410 (0.6%)
242,316 (6.6%)
933,066 (25.6%)
2,450,756 (67.2%)

0 (0%)
5,398 (6.1%)
23,841 (27.0%)
58,962 (66.9%)

0.62
47,173 (1.3%)
380,833 (10.5%)
1,400,161 (38.5%)
1,811,802 (49.8%)

0 (0%)
10,948 (12.4%)
26,576 (30.1%)
50,678 (57.5%)

Discrimination
Questions
Round 4
Over the past 12 months,
has the doctor listened to
you?
Never
Sometimes
Usually
Always
Over the past 12 months,
has the doctor explained
so you understood?
Never

0.02
20,767 (0.6%)
150,634 (4.3%)
993,813 (28.2%)
2,362,633 (67.0%)

0 (0%)
14,253 (15.0%)
28,311 (29.8%)
52,508 (55.2%)

0.06
15,965 (0.5%)
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0 (0%)

Sometimes
Usually
Always
Over the past 12 months,
has the doctor showed
respect?
Never
Sometimes
Usually
Always

150,992 (4.3%)
1,040,494 (29.4%)
2,337,365 (65.9%)

13,901 (14.6%)
25,871 (27.2%)
55,299 (58.2%)

0.85
12,605 (0.4%)
146,426 (4.1%)
975,305 (27.6%)
2,405,189 (68.0%)

0 (0%)
5,176 (5.4%)
23,213 (24.4%)
66,682 (70.1%)

Over the past 12 months,
has the doctor spent
enough time with you?
Never
Sometimes
Usually
Always

36,976 (1.0%)
308,889 (8.7%)
1,318,805 (37.3%)
1,875,183 (53.0%)

2,708 (2.9%)
7,225 (7.6%)
16,800 (17.7%)
68,338 (71.9%)

Enabling
Family income Mean Per
Year
$0-$25,000
$25,001-$50,000
$50,001-$100,000
$100,001+

1,374,961 (28.7%)
1,051,642 (22%)
1,446,263 (30.2%)
911,322 (19.1%)

41,110 (39.2%)
15,132 (14.4%)
37,634 (35.9%)
10,899 (10.4%)

0.14

Highest Degree
No degree
GED
High School
4 year College
Masters or Doctorate
Other

485,154 (13%)
110,327 (3%)
1,326,969 (35.6%)
702,385 (18.8%)
356,816 (9.6%)
749,267 (20.1%)

4,327 (5.6%)
2,471 (3.2%)
30,465 (39.4%)
14,534 (18.8%)
7,111 (9.2%)
18,495 (23.9%)

0.96

1,641,794 (64.5%)
745,935 (29.3)

29,473 (52.3%)
22,853 (42%)

0.37

159,235 (6.3%)

3,100 (5.7%)

Insurance Coverage
Public
Private
No Insurance
Coverage

0.07
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Race Concordance with
Provider Round 2
(n=514)
No
Yes
Race Concordance with
Provider Round 4
(n=546)
No
Yes

0.94
292,792 (25.8%)
841,362 (74.2%)

4,304 (75.2%)
13,081 (75.2%)

0.91
289,007 (22.5%)
993,958 (77.5%)

8,157 (24.8%)
26,125 (76.2%)

Need
Obstetric related
comorbidity
No
Yes

4,121,411 (86.2%)
662,778 (13.9%)

76,103 (72.6%)
28,671 (27.4%)

0.01

Emergency Room
Counts
0
1
2 or more

3,013,126 (65.0%)
1,192,512 (25.7%)
427,210 (9.2%)

64,433 (61.5%)
30,226 (28.9%)
10,115 (9.7%)

0.88

Prescription Counts
0
1
2
3
4 or more

1,496,880 (32.3%)
1,304,920 (28.2%)
874,982 (18.9%)
412,024 (8.9%)
544,041 (11.7%)

8,979 (8.6%)
27,792 (26.5%)
31,557 (30.1%)
25,335 (10.6%)
11,111 (10.6%)

0.01

Outpatient Encounters
0
1
2 or more

3,552,041 (76.7%)
554,274 (12.0%)
526,532 (11.4%)

65,019 (62.1%)
20,373 (19.5%)
19,381 (18.5%)

0.13

Office based Encounters
0
1
2 or more

228,277 (4.9%)
300,530 (6.5%)
4,104,041 (88.6%)

1,903 (1.8%)
2,549 (2.4%)
100,322 (95.8%)

0.07
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Home Health Encounters
0
1
2 or more

4,519,842 (97.6%)
76,653 (1.7%)
36,352 (0.8%)

104,774 (100%)
0 (0%)
0 (0%)

0.74

Inpatient Encounters
0
1
2 or more

508,242 (11.0%)
3,763,412 (81.2%)
361,193 (7.8%)

1,953 (1.9%)
97,732 (93.3%)
5,089 (4.9%)

0.03

Birth Type
Vaginal
Cesarean Section

3,092,988 (68.9%)
1,394,767 (31.1%)

25,651 (27.2%)
68,582 (72.8%)

<0.01

Health Behaviors
Smoker
Yes
737,878 (15.9%)
18,727 (17.9%)
No
3,918,256 (84.2%)
86,047 (82.1%)
Totals may not equal 100% due to rounding
SMM: severe maternal morbidity; SD: Standard Deviation
GED: General Educational Development
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Table 4.3 Multivariate Logistic Regression Predicting Severe Maternal Morbidity (Round
2 Weighted)
Odds Ratio

Standard Error

P-value

95% Confidence
Interval

White (ref)
Black

0.93

0.42

0.87

0.38, 2.26

Body Mass Index

1.03

0.02

0.12

0.99, 1.08

Marital Status
Married (ref)
Divorced
Never Married
other

1.35
1.51
3.61

1.22
0.88
1.71

0.75
0.48
0.01

0.22, 8.09
0.48, 4.76
1.42, 9.19

Region
Northeast (ref)
Midwest
South
West

4.08
0.79
2.48

2.97
0.54
1.63

0.06
0.73
0.17

0.97, 17.18
0.21, 3.03
0.68, 9.06

Obstetric related comorbidity
No (ref)
Yes
1.32

0.56

0.51

0.57, 3.04

Birth Type
Vaginal (ref)
Cesarean
Section

5.77

2.13

0.00

2.79, 11.96

Prescription
Counts
0 (ref)
1
2
3
4 or more

2.77
4.53
6.43
1.44

1.70
2.84
4.36
1.46

0.10
0.02
0.01
0.72

0.82, 9.28
1.32, 15.58
1.69, 24.50
0.20, 10.65

Office based Encounters
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0 (ref)
1
2 or more

0.73
0.81

0.62
0.55

0.72
0.76

0.14, 3.91
0.21, 3.08

Outpatient
Encounters
0 (ref)
1
2 or more

0.89
0.95

0.50
0.41

0.83
0.90

0.29, 2.69
0.40, 2.22

Inpatient
Encounters
0 (ref)
1
2 or more

5.10
3.54

4.16
4.03

0.05
0.27

1.02, 25.45
0.37, 33.57
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Table 4.4 Multivariable Logistic Regression Predicting Severe Maternal Morbidity
(Round 4 Weighted)
Odds
Ratio

Standard Error

Pvalue

95% Confidence
Interval

White (ref)
Black

0.78

0.45

0.67

0.25, 2.42

Body Mass Index

1.05

0.02

0.06

1.00, 1.09

Marital Status
Married (ref)
Divorced
Never Married
other

2.17
2.92
6.08

2.66
1.86
3.51

0.53
0.10
<0.01

0.19, 24.38
0.83, 10.28
1.95, 18.98

Region
Northeast (ref)
Midwest
South
West

3.07
0.62
3.17

2.46
0.50
1.97

0.16
0.56
0.07

0.63, 14.93
0.13, 3.01
0.93, 10.82

Obstetric related comorbidity
No (ref)
Yes
1.92

0.88

0.16

0.78, 4.75

Birth Type
Vaginal (ref)
Cesarean Section

6.45

2.56

<0.01

2.94, 14.13

Prescription Counts
0 (ref)
1
2
3
4 or more

3.63
6.57
7.53
1.84

2.38
4.15
5.53
2.11

0.05
0.01
0.01
0.59

1.00, 13.22
1.89, 22.84
1.77, 32.07
0.19, 17.59

Office based Encounters
0 (ref)
1

0.14

0.15

0.06

0.02, 1.12
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2 or more

0.34

0.26

0..17

0.07, 1.57

Outpatient Encounters
0 (ref)
1
2 or more

1.05
0.60

0.60
0.30

0.94
0.31

0.33, 3.26
0.22, 1.62

Inpatient Encounters
0 (ref)
1
2 or more

3.30
2.27

2.74
2.33

0.15
0.43

0.64,17.04
0.30, 17.27

Over the past 12 months,
has the doctor listened to
you?
Always (ref)
Sometimes
Usually

15.04
2.41

10.71
0.96

<0.01
0.03

3.69, 61.37
1.09, 5.31

Over the past 12 months,
has the doctor explained
so you understood?
Always (ref)
Sometimes
Usually

6.40
1.50

5.55
0.70

0.03
0.39

1.16, 35.44
0.60, 3.76

Over the past 12 months,
has the doctor spent
enough time with you?
Never (ref)
Sometimes
Usually
Always

0.04
0.24
2.28

0.06
0.39
3.97

0.06
0.38
0.64

0.00, 1.07
0.01, 6.07
0.07, 71.16
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CHAPTER 5
CONCLUSIONS AND RECOMMENDATIONS
This study is embedded in the investigation of outcomes for maternal patients
highlighting racial and ethnic minority groups who most often experience disparities in
care. We stress the role of the healthcare system in adverse maternal outcomes and reject
the “mother blame” narrative that attributes the causes towards the actions of the victim.
The findings from this study add to our understanding of the impact of group prenatal
care on maternal outcomes, and the relationship of race and discrimination on severe
maternal morbidities (SMM) in the maternal health setting. This study assessed three
factors: (a) group prenatal care, (b) patient-centered medical homes (PCMH), and (c)
personally mediated racism or discrimination.
Group Prenatal Care
The objective of this review was to examine the current state of literature on
group prenatal care and its impact on maternal outcomes and racial disparities in adverse
maternal outcomes. Group prenatal care or (CenteringPregnancy®) is prenatal care
approach where care is delivered in a small group setting including patients of similar
gestation, family members, and healthcare providers (Rising, 1998). We conducted a
scoping review of literature published between January 2010 and December 2020 using
the PRISMA-ScR reporting checklist. We found that outcomes from group prenatal care
focus more on neonatal outcomes than maternal outcomes. There was a gap in the
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literature for research using stronger designs that assess how group prenatal care
participation may contribute to fewer experiences of racial discrimination and implicit
bias for Black women in maternity care.
Patient-Centered Medical Homes
A patient-centered medical home (PCMH) is a type of primary care model that
focuses on health care needs that are patient-centered, comprehensive, coordinated,
accessible, and dedicated to quality and safety (Health Resources & Services
Administration, 2018). The model is a product of the Affordable Care Act and so far has
been shown to improve healthcare quality and lead to better patient experiences and has
led to increased use of preventative healthcare and disease management (Jackson et al.,
2013; Peikes et al., 2012). The primary purpose of this study was to examine the
association of PCMH on SMM outcomes among women who gave birth using the
Medical Expenditures Panel Survey (MEPS). SMM is an unanticipated outcome of birth
that can result in grave harm to the mother or child (Centers for Disease Control and
Prevention, 2021). We also investigate the relationship between PCMH enrollment
among racial groups on the prevalence of SMM, and the connection between race and
quality of care for patients who experience an SMM during the childbirth period. Our
study estimated a rate of SMM that is similar to national trends; however, we did not find
a disparity for racial and ethnic minority groups. There was a marginal association
between respondents who were always enrolled in a PCMH as a predictor of the SMM
outcome. We also found that there is no interaction effect between race (Black, White,
Asian, Other) and PCMH status on the probability of SMM.
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Personally Mediated Racism
With the progression of science, scholarly research is now starting to implicate
racism as an understudied contributor to these pervasive racial and ethnic disparities in
SMM. Healthcare provider bias through actions such as prejudice and discrimination
plays a primary role. Prejudice and discrimination are both types of personally mediated
racism (Jones, 2000). When assumptions about a person are made based on their race it is
called prejudice, and when someone is treated differently based on their race, it is called
discrimination. The primary objective of this study was to examine the relationship
between race and SMM outcomes during the childbirth period among Black and White
women. Our second objective is to examine one aspect of personally mediated racism
(i.e., provider discrimination) and patient-provider racial concordance and explore its
association with SMM. For this study, we found that race was not a predictor of SMM.
We also found that two of the identified items we used to define aspects of provider
discrimination were predictors of SMM during a portion of the survey’s timeframe
(round 4). These items were (a) Over the past 12 months, has the doctor listened to you?
and (b) Over the past 12 months, has the doctor explained so you understood? Overall,
more investigation needed to examine the relationship between race, patient-provider
racial concordance, and personally mediated racism and their impact on maternal
outcomes.
Implications
The findings from our study indicate that more research is necessary, however,
implementing models like group prenatal care and patient-centered medical homes have
the potential to improve maternal outcomes and create equitable healthcare for all. Both
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models allow for the patient to be an active participant in the healthcare decision-making
process and have been shown to allow patients to be more engaged with the healthcare
team. Findings from our study also indicate that there are innovative ways for measuring
aspects of racism in large datasets such as the MEPS. Although the MEPS has several
limitations, our exploratory study demonstrates that such measures can be assessed with a
nationally representative dataset. Further reliability and validity testing is required to
support this measure.
Recommendations
Recommendations for Practice
As highlighted throughout Chapter 4, many racial and ethnic minority patients
state that they feel undervalued and not respected by their healthcare providers (Altman
et al., 2020). They also do not always have access to culturally appropriate care. The
nursing workforce could change this by taking steps to become more racially and
ethnically diverse. Nurses play a major role in healthcare advocacy. This involves
identifying healthcare problems, recognizing social inequities and standing up for patient
rights. Not only are nurses giving care at the bedside, but nursing knowledge has the
potential to bring about structural changes. As a whole, healthcare providers in general
can also improve their efforts when it comes to listening and believing patients.
Recommendations for Nursing Education
It is reported that 63% of pregnancy-related deaths are healthcare provider related,
and nurses play a major role on the healthcare provider team. Nursing students and RNs
should be educated on recognizing appropriate warning signs that can lead to severe
maternal morbidity or subsequent pregnancy-related death. One of the efforts put into
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place at various hospital systems throughout the U.S. are maternity care safety bundles.
Bundles are protocols that give healthcare provider teams guidelines on actions to take
when certain maternal safety events occur (Anderson & Roberts, 2019). Education on
these bundles needs to begin with pre-licensure students when they learn the basics of
maternity care.
Recommendations for Future Research
To prioritize the health of maternal patients in the U.S., research efforts must first
be centered on improving the data. A paradigm shift is necessary where researchers must
stop considering race as a risk factor for adverse maternal outcomes and instead consider
the various aspects of racism and how it can negatively affect healthcare. When health
services researchers frame research questions around race, it perpetuates the idea that one
race has privilege over other racial groups. Instead, when questions are reframed into
investigating more structural failures within the healthcare system and we reconsider
whether White individuals should be the comparison group in research studies, we can
better understand the dynamics of health disparities (Hardeman & Karbeah, 2020).
Implications for doing this work indicate that researchers will have better evidence to
suggest on how to improve care.
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